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ACRONYMS AND ABBREVIATIONS

AAMS Aggregate Area Management Study

ALARA as low as reasonably achievable

ARAR applicable or relevant and appropriate requirements
BHC benzene hexachloride

BHI Bechtel Hanford, Inc.

COC contaminants of concern

CRDL Contract-Required Detection Limit

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CMO corrective measures objective

CMP corrective measures plan

CMR corrective measures requirement

CMS corrective measures study

DQO data quality objective

DOE U.S. Department of Energy

DOE-RL U.S. Department of Energy, Richland Operations Office
Ecology Washington Department of Ecology

EIl Environmental Investigations Instruction

ETF Effluent Treatment Facility

EPA U.S. Environmental Protection Agency

ERA expedited response action

GPR ground-penetrating radar

HASQAP Hanford Analytical Services Quality Assurance Plan
HEIS Hanford Environmental Information System
HSBRAM Hanford Site Baseline Risk Assessment Methodology
HSWA Hazardous and Solid Waste Amendments

IRM interim remedial measure

LERF Liquid Effluent Retention Facility

LFI limited field investigation

msl mean sea level

MSCM-11 Mobile Service Contamination Monitor II

MTCA Model Toxics Control Act

OEMP Operational Environmental Monitoring Program
PCB polychlorinated biphenyl

PUREX Plutonium/Uranium Extraction

QA quality assurance

QAPjP Quality Assurance Project Plan

QC quality control

QRA qualitative risk assessment

RCRA Resource Conservation and Recovery Act

RFI RCRA facility investigation

RFI/CMS RCRA Facility Investigation/Corrective Measures Study
RLS radionuclide logging system

ROD record of decision

TEDF Treated Effluent Disposal Facility

Tri-Party Agreement  Hanford Federal Facility Agreement and Consent Order
TSD treatment, storage, and/or disposal
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ACRONYMS AND ABBREVIATIONS (cont.)

TBC to be considered

USRADS Ultrasonic Ranging and Data System
WAC Washington Administrative Code
WHC Westinghouse Hanford Company
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1.0 INTRODUCTION

1

2

3

4 This document coordinates a Resource Conservation and Recovery Act (RCRA) past-practice
5 work plan for the 200-BP-11 Operable Unit and a RCRA closure/postclosure plan for the 216-B-3

6 Main Pond and 216-B-3-3 Ditch [treatment, storage, and/or disposal (TSD) unit]. Both RCRA TSD
7 and past-practice waste management units are contained within the 200-BP-11 Operable Unit. The

8 200-BP-11 Operabie Unit is a source operable unit located on the east side of the B Plant Source

9 Aggregate Area in the 200 East Area of the Hanford Site (Figures 1-1 and 1-2). The operable unit

10 lies just east of the 200 East Area perimeter fence and encompasses approximately 476 hectares

11 {1.175 acres).

12

13 Source operable units include waste management units that are potential sources of radioactive
14 and/or hazardous substance contamination. Source waste management units are categorized in the

g‘% 15 Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement, Ecology et al. 1994)
= 16 as either RCRA TSD, RCRA past-practice, or Comprehensive Environmental Response,

™17 ____ Compensation, and Liability Act (CERCLA) past-practice. As listed below and in the Tri-Party
:.3;‘ 18_ ____Agreement, the 200-BP-11 Qperable Unit contains five RCRA past-practice and five RCRA TSD

=19 waste management units. Additionaly, for RCRA TSD permitting purposes, the RCRA TSD waste

:'_“ 20 management units are subdivided into two RCRA TSD units,

22
23 RCRA Past-Practice RCRA TSD
24 Waste Management Units Waste Management Units
25
26 216-B-3-1 Ditch 216-B-3 Main Pond TSD Unit
27 216-B-3-2 Ditch 216-B-3 Main Pond
28 216-E-28 Contingency Pond 216-B-3-3 Ditch
29 UN-200-E-14 Unplanned Release
30 UN-200-E-92 Unplanned Release 216-B-3 Expansion Ponds TSD Unit
31 216-B-3A Expansion Pond
32 216-B-3B Expansion Pond
33 216-B-3C Expansion Pond
34
35
36 The primary purpose of the 200-BP-11 Operable Unit field investigation will be to assess the
37 extent of radionuclide and hazardous waste constituents in the soil beneath these units, The
38 groundwater beneath the 200-BP-11 Operable Unit is currently planned to be addressed by the
39 200-BP-5 and 200-PO-1 groundwater operable unit work plans {or treatability studies) and therefore
40 will not be covered under this work/closure plan.
41
42 All work conducted under this work/closure plan will conform to the conditions set forth in
43 the Tri-Party Agreement and its amendments, signed by the Washington Department of Ecology
44 (Ecology), the U.S. Environmental Protection Agency (EPA), and the U.S. Department of Energy
45 (DOE). In accordance with the Tri-Party Agreement, relevant EPA guidance documents were
46 consulted in the preparation of the work plan, including those listed below.
47
48 . Guidance for Conducting Remedial Investigations and Feasibility Studies Under

49 CERCLA (EPA 1988a)

I-1
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. Data Quality Objectives for Remedial Response Activities (EPA 1987)

. Interim Guidance and Specification for Preparing Quality Assurance Project Plans
(EPA 1983a)

] Superfund Exposure Assessment Manual (EPA 1988b)

. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation
Manual, Part A, Interim Final (EPA 1989a)

1
2
3
4
5
6
7
8
9

. Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation
Manual (EPA 1989b)

. EPA Region 10 Supplemental Risk Assessment Guidance for Superfund (EPA 1991)
. Data Quality Objectives Process for Superfund, Interim Final Guidance (EPA 1993)
. Hanford Site Baseline Risk Assessment Methodology (DOE-RL 1993e).

Additionally, this document will fulfill the RCRA requirements for closure of TSD units per
the Washington Administrative Code (WAC), Section 173-303-610 (Closure and Postclosure).

The remainder of this section discusses issues influencing the coordination of a RCRA past-

24 practice work plan and RCRA TSD closure/postclosure plan, supporting documents, objectives, and
25 organization of the work/closure plan.
26
27
28 1.1 RCRA PAST-PRACTICE WORK PLAN AND RCRA TSD
29 CLOSURE/POSTCLOSURE PLAN COORDINATION
30
31 The coordination of a RCRA past-practice work plan and a RCRA TSD closure/postclosure
32 plan involves resolving several issues prior to formulating a strategy for the corrective measures study
33 (CMS). These include terminology, document format, and sampling strategy, and are discussed
34 further in the following sections.
35
36
37 1.1.1 Terminology
38
39 Table 1-1 lists the terminology related to corrective actions for RCRA past-practice, RCRA
40 TSD, and CERCLA past-practice waste management units. This document will employ the
41 terminology for RCRA past-practice waste management units. It should be recognized that RCRA
42 closure/postclosure plans do not currently utilize nomenclature for the many phases of the corrective
43 investigation process. For example, closure/postclosure plans do not refer to the characterization
44 activities as a RCRA facility investigation (RFI). Additionally, RCRA closure/postclosure plans do
43 not currently employ terminology such as risk assessments, feasibility studies, or interim remedial
46 measures (IRMs).
47
48 The terminology and acronyms listed in Table 1-1 will be used frequently throughout this
49 document and should therefore be well understood.

1-2
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1.1.2 Document Format

The document formats for RCRA past-practice work plans and RCRA TSD
closure/postclosure pilans at the Hanford Site are somewhat different.

A RCRA TSD closure/postclosure plan is a single document that describes all corrective
measure activities and alternatives associated with the TSD unit. One problem with the
closure/postclosure plan format is that the document is written prior to soil sampling and evaluation,
and therefore must provide an array of alternatives for the many different contamination scenarios that
may be encountered. Additionally, the closure/postclosure plan must be revised after analytical data
are obtained. In the revision, comparisons are made between the concentrations of the constituents of
concern and the cleanup levels.

On the other hand, RCRA past-practice activities utilize multiple documents to plan sampling
and analysis, evaluate data, study alternatives, and finally reach the remedial action for the operable
unit. The documents of the past-practice process include a work plan, qualitative risk assessment
(QRA), limited field investigation (LFI) report, CMS, IRM plan, and an operable unit record of
decision (ROD). A dilemma with this format is that the many documents have different numbers and
must therefore be cross referenced.

This work/closure plan will employ a format similar to the past-practice format, but will use a
"volumed" approach. That is, future related documents (e.g., LFI report) will maintain the same
document number but will have a different volume number. This format will fulfill the current
requirements for both the RCRA past-practice work plan and the RCRA closure/postclosure plan.
Table 1-1 provides a correlation between the sections of a closure/postclosure plan and the past-
practice documents. Additionally, the table provides the volume of this document for which the
coinciding part of a closure/postclosure plan will appear. Following is the proposed method for

-~ -assembling the volumes of this document.

] 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan, Volume 1,
"Field Investigation and Sampling Strategy”

. 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan, Volume 2,
"Risk Assessment and Field Investigation Report”

. 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan, Volume 3,
"Corrective Measures Study”

. 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan, Volume 4,

" iya M |« PO
Corrective Measures Plan

. 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan, Volume 5,
"Corrective Measures Design Report."

The schedule in Chapter 6.0 provides the timeline for the above volumes. Volume 1 will be
transmitted to the regulators by September 1994 in accordance with Tri-Party Agreement
milestone M-13-07. After regulator comments are resolved, Volume 1 will go to the public for a
30-day review. Volumes 2 and 3 will be submitted to Ecology and EPA, but will not go to the public
for review. The public review cycle for these volumes will be achieved during the 60-day review of

1-3
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the corrective measures plan (CMP) (Volume 4). The approval of Volume 4 by the regulators and
public will be regarded as the completion of the closure/postclosure plan for the 216-B-3 Main Pond
TSD unit. After approval of the CMP, the Hanford Facility Site-Wide Permit will be modified to
incorporate pertinent material provided in Volumes 1 through 4. The corrective measures design
report (Volume 5) will be included with this work/closure plan to retain the grouping of relevant
corrective measures information for the operable unit and TSD unit,

1.1.3 Sampling Strategy

There is a major difference between the sampling approach used at RCRA past-practice and
RCRA TSD waste management units, Past-practice waste management units utilize an analogous site
concept to characterize units. This concept is described in detail in the Hanford Past-Practice
Strategy (DOE-RL 1991b) and Section 8.3 of the B Plant Source Aggregate Area Management Study
Report (DOE-RL 1993c). The basis of the concept is to locate the highest levels of contamination
and apply those levels to analogous (i.e., similar structure and disposal practices) waste sites and
evaluate the feasibility of IRMs for the units. Another purpose of past-practice sampling is to provide
data to support the conceptual model as discussed in Section 4.2.

RCRA TSD waste management units do not employ the analogous site concept. The objective
of RCRA TSD sampling and analysis is to make final, not interim, remedial decisions. Therefore,
RCRA TSD sampling and analysis is designed to be more extensive to support these final decisions.

This work/closure plan proposes a sampling strategy that will fulfill both the past-practice and
TSD unit sampling needs. The sampling approach will provide a rigorous sampling design on the
TSD portions of the operable unit and a somewhat less-stringent field investigation on the past-
practice waste units. In both cases, the sampling events are targeted towards finding the highest
levels of contamination based on process knowledge and field screening instruments. However, the
sampling approach for TSD units will strive to provide a more complete representation of site
conditions, not just contaminant maximums. Additionaily, the data quality objectives (DQOs) and
sampling strategy discussed in Chapters 4.0 and 5.0, respectively, are targeted toward making final
corrective measure decisions for the 200-BP-11 Operable Unit, including the 216-B-3 Main Pond TSD
unit. That is, the field investigation is expected to lead directly to a CMP, thus bypassing an IRM
plan (see Table 1-1).

1.2 SUPPORTING DOCUMENTS

The primary supporting documents for this work/closure plan are the B Plant Source
Aggregate Area Management Study Report (DOE-RL 1993c), the 216-B-3 Pond System
Closure/Postclosure Plan (DOE-RL 1990a), and the 216-B-3 Expansion Ponds Closure Plan
(DOE-RL 1993b). Additionally, the PUREX Source Aggregate Area Management Study Report
(DOE-RL 1993f) was reviewed with respect to contaminants of concern for the operable unit.
Detailed information regarding source data, background information, physical setting, known and
suspected contamination, conceptual models, and past-practice strategies is provided in these

—documents. - The B-Plant-Aggregate Area Management Study (AAMS) Report (DOE-RL 1993c) also

includes a health and safety plan and a project management plan (DOE-RL 1993c, Appendices B and
C, respectively). These documents are referenced throughout this plan to reduce excessive material
and to create a concise work/closure plan.

1-4
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The B Plant Source AAMS Report compiled and evaluated existing data and information to
support the Hanford Past-Practice Strategy (DOE-RL 1991b) decision-making process. A primary
task in this process was to assess each waste management unit and unplanned release within the
aggregate area to determine the most expeditious path for remediation within the statutory
requirements of CERCLA and RCRA. A data evaluation process has been established that uses the
existing data to develop preliminary recommendations on the appropriate remediation process path for
each waste management unit. This data evaluation process is a refinement of the Hanford Past-
Practice Straregy (Figure 1-3) and establishes criteria for selecting appropriate Hanford past-practice
strategy paths (expedited response actions [ERAs], IRMs, LFls, and final remedy selection) for
individual waste management unit and unplanned releases within the 200 Areas.

The 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a) provides the closure
strategy for the five RCRA TSD waste management units within the operable unit including the
rationale for the splitting of the TSD units into two groups (i.e., two Part A Permits). Additionally,
the pond system closure/postclosure plan provides comprehensive descriptions and background for the
TSD waste management units. In support of the pond system closure/postclosure plan, a significant
number of surface and subsurface samples were taken from the operable unit. The 276-B-3
Expansion Ponds Closure Plan (Appendices C, D, and E; DOE-RL 1993b) provides the analytical
results from the samples.

The Tri-Party Agreement is also a key supporting document. The Tri-Party Agreement
provides a Community Relations Plan for the Hanford Site. The Tri-Party Agreement also requires
that the cleanup programs at the Hanford Site integrate the requirements of CERCLA (40 CFR 300),
RCRA (40 CFR 265, Subpart S), and Washington State’s dangerous waste program (the state’s
RCRA-equivalent, WAC 173-303, "Dangerous Waste Regulations").

The EPA maintains authority for CERCLA, and Ecology implements RCRA under the
authority of the state’s dangerous waste program. Ecology also has authorization to implement the
EPA’s radioactive mixed waste program. However, Ecology does not yet have authority to
implement the most recent amendments to RCRA, the Hazardous and Solid Waste Amendments
(HSWA), this authority remains under EPA. Pursuant to the Tri-Party Agreement, the 200-BP-11
Operable Unit is subject to RCRA corrective measures authority with Ecology as the lead agency.

1.3 PURPOSE, SCOPE, AND OBJECTIVES

The purpose of this work/closure plan and attached or referenced supporting project plans is
to establish the objectives, tasks, and schedule for conducting the RCRA Facility Investigation/
Corrective Measures Study (RFI/CMS) for the 200-BP-11 Operable Unit. Additionally, this
work/closure plan establishes the objectives, tasks, and schedule for closure of the RCRA TSD waste
management units in the operable unit not addressed in the 216-B-3 Expansion Ponds Closure Plan
(DOE-RL 1993b), i.e., the 216-B-3 Main Pond and 216-B-3-3 Ditch. The field investigation strategy
developed (Chapters 4.0 and 5.0} will provide the basis for the identification of corrective measure
requirements (CMRs) to support the CMS. Following the CMS, a CMP will be prepared that will
lead to a modification in the Hanford Facility Site-Wide Permit.

The objective of the work/closure plan is to develop a program to investigate the extent of

dangerous and radioactive constituents in the surface and subsurface soils in the 200-BP-11 Operable
Unit. The investigation will support the conceptual model developed in Section 4.2 and will provide

-5
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data to evaluate and implement corrective measures as needed to ensure the protection of human
health and the environment. These corrective measures are discussed in detail in Chapter 7.0 of the

- B Plant AAMS Report (DOE-RL 1993c). The predominant areas under investigation are two RCRA

past-practice units, the 216-B-3-1 and 216-B-3-2 Ditches, and two RCRA TSD units, the 216-B-3
Main Pond/216-B-3-3 Ditch and the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. The
Expansion Ponds are currently being evaluated and "clean closed” for dangerous waste via the
216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b) and, therefore, no further assessment for
dangerous constituents is needed for the expansion ponds. However, the expansion ponds will be
further assessed for radionuclide contamination with the operabie unit.

Note that there are an additional three TSD units in the operable unit that will not be
addressed by this work/closure plan: the Liquid Effluent Retention Facility (LERF), Effluent
Treatment Facility (ETF), and Purgewater Storage Tanks (see Plate 1). These units are RCRA TSD
units that operate under individual Form 3’s (Appendix B) as specified in the Hanford Part A Permit
and will be closed at a later date.

As stated in the 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a), all waste
management units, including TSD units within an operable unit, generally will undergo investigation
and remediation (closure) at the same time. Following are the remediation and closure goals for the
200-BP-11 Operable Unit.

. Clean close the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds in accordance
with the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b).

. To support closure of the 216-B-3-3 Ditch and 216-B-3 Main Pond TSD unit,
discontinue effluent discharge to the 216-B-3-3 Ditch and 216-B-3 Main Pond. (This
action was performed in the spring of 1994.)

. As an interim measure, stabilize (cover with clean soil) the inactive ditch and pond to
prevent dispersal of potential radionuclide contamination from the surface soil and
sediments.

. Obtain samples from surface soil, boreholes, and test pits or auger holes, and analyze

the samples to characterize the operable unit surface and vadose zone for radiological
and chemical contaminants.

. Assess the 216-B-3-3 Ditch and 216-B-3 Main Pond TSD unit for RCRA clean
closure (WAC 173-303-610) after initial field investigation. Clean close as used in
this context means that no dangerous waste or dangerous waste-contaminated soil,
structures, or equipment will remain onsite that pose a threat to human health or the
environment. Clean closure does not include radicactive contamination.

. Propose interim/final corrective measures for the operable unit based on RCRA past-
practice and/or RCRA TSD CMRs.

1-6
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1.4 200-BP-11 OPERABLE UNIT WORK/CLOSURE PLAN AND LATER ACTIVITIES

Figure 1-4 depicts the steps leading toward remediation of waste management units at the
Hanford Site according to the Hanford Past-Practice Strategy (DOE-RL 1991b). The process is
shown commencing with the AAMS report and finishing with the implementation of corrective
measures. The following discussion describes each of the steps.

(1 The remediation process is shown beginning with the AAMS report. The AAMS report
includes the analysis of existing data, a preliminary conceptual model, identification of data
needs, and evaluation of data adequacy. Therefore, the AAMS report fulfills the historical
search (preliminary assessment/site assessment) needed for the operable unit. From the data
collection and evaluation, the AAMS report makes recommendations for ERAs, IRMs, and
final remedy selection paths. In cases where there are inadequate data, an LFI is
recommended so that a determination for an IRM or final remedy selection can be made.
This is the pathway identified for the 200-BP-11 Operable Unit.

Figure 1-4 shows the decision point where the determination is made of the sufficiency of data
for a corrective measure (or IRM). In the AAMS report process, this determination was
made for certain waste management units. Obtaining the necessary information to make this
determination is the subject of the 200-BP-f1 Operable Unit and 216-B-3 Main Pond
Work/Closure Plan, Volume 1.

(2) Field Investigation Work/Closure Plan

The purpose of the field investigation work pian is to provide the rationale and direction for
collecting information at waste management units designated for LFIs. As will be described
in later sections of this work/closure plan, strategies are developed for acquiring data at
representative (analogous) waste management units that are suspected to contain higher levels
of contamination than other waste management units. These strategies will aid in supporting
the conceptual model (Section 4.2) envisioned for the operable unit. The data obtained from
these representative units will aid in the characterization of other waste management units.

A DQO process was performed for the operable unit (see Section 4.2) including the 216-B-3-3
Ditch/216-B-3 Main Pond RCRA TSD unit. During the process, several agreements were
reached among Ecology, EPA, and the DOE, Richland Operations Office (DOE-RL) with
respect to the field investigation and are provided in Appendix C. These agreements are
incorporated into this work/closure plan and are intended to provide sufﬁc1ent data to make
final corrective measure decisions for the operable unit.

(3) Field Investigation

The primary goals of the field investigation described in this work/closure plan are to
sufficiently define and quantify the conceptual model to support the performance of QRAs that
are used to aid in the selection of corrective measures for both the RCRA past-practice and
RCRA TSD waste management units, This will involve identifying maximum chemical and
radioactive contaminant concentrations, vertical distributions and, to a lesser extent, horizontal
distributions. The data collected during the field investigation should be of sufficient quality
for use in determining the final corrective measures for past-practice units and must be of
sufficient quality for use in determining final corrective measures for the TSD units.

1-7
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Qualitative/Quantitative Risk Assessment

QRA requirements stem from the Hanford past-practice investigation strategy (DOE-RL
1991b) and the CERCLA process. While QRAs are not necessary for RCRA TSD closure
requirements and the corrective action regulations, a component of these is to meet objectives
similar to QRA objectives (i.e., risk-based clearmp goals under WAC 173-340, "The Model
Toxics Control Act Cleanup Regulations;” protection of human health and the environment).

A requirement for the QRA is that sufficient information be known from which a defensible
decision to perform a corrective measure can be made. The QRA will be performed to
determine if contaminant concentrations are high enough and exposure pathways exist such
that measures are needed to reduce a potential exposure pathway. Chemical and radionuclide
concentration data collected during the field investigation will be used in the QRA, and the
QRA will be used to aid in corrective measure selection.

When data sufficiency is adequate to perform the risk assessment and support the
identification of CMRs, a CMS will be performed.

Corrective Measures Study

A CMS will be conducted to identify a suitable remediation technology for each waste
management unit or group of similar waste management units. The CMS is conducted to
provide a comprehensive evaluation of technologies. The CMS concludes with a report
describing the evaluation and selection of the recommended corrective measure.

Interim Remedial Measure/Corrective Measures Plan

The IRM plan will succeed the CMS and QRA when a CMS is unnecessary. (This is the case
for the interim stabilization activities described in Chapter 2.0.) The IRM plan describes the
selected technology and its implementation. The IRM may combine similar actions at waste
management units or may be developed for a single waste management unit. In either case,
every effort should be made to ensure that the IRM will perform synergistically with the final
corrective measure for the waste management unit(s).

The CMP provides the rationale for selection of final corrective measures for the operable
unit. The CMP will be utilized when the waste management units are effectively
characterized for dangerous and radioactive waste and a CMS and QRA have been completed.
A CMP (in Lieu of the IRM plan) is the anticipated course to be taken for the 200-BP-11
Operable Unit.

Hanford Facility Site-Wide Permit

The Hanford Facility Site-Wide Permit is the legal document describing the corrective
measures to be taken at the RCRA past-practice and RCRA TSD units. The permit will be
modified after review, comment, and approval of the CMP by the overseeing agencies and the
public. The Hanford Facility Site-Wide Permit describes the context and plan for conducting
the corrective measures. Following issuance of the Hanford Facility Site-Wide Permit
modification, the corrective measures will be implemented or, if agreed to by the regulators,
corrective measures may commence upon public approval of the CMP.

1-8
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(8) Corrective Measures Implementation

The corrective measures will be implemented according to the description and schedule
indicated in the Hanford Facility Site-Wide Permit or, if agreed to by the regulators, after
public approval of the CMP. The implementation process will include preparation of
preliminary and final design documents and other supporting plans. The corrective measures
technology will then be implemented. The technology will be assessed to ensure that the
corrective measures have been successful. In many cases, this assessment will be via
institutional controls and monitoring.

1.5 ORGANIZATION OF THE WORK/CLOSURE PLAN

Volume 1 of this work/closure plan is composed of seven chapters, including this
introduction.

Chapters 2.0 and 3.0 predominately summarize, or refer to, information provided in the
B Plant AAMS Report (DOE-RL 1993c) and the 216-B-3 Pond System Closure/Postclosure Plan
(DOE-RL 1990a). Chapter 2.0 provides the 200-BP-11 Operable Unit history and description,
including topics such as physical characteristics, clean closure of expansion ponds, and interim
stabilization activities. Chapter 3.0 provides an initial evaluation (which primarily discusses known
and suspected contamination), potential CMRs, and identifies preliminary corrective measure
objectives. Chapter 4.0 provides the work plan rationale including DQOs. Chapter 5.0 provides the
RFI/CMS tasks. Key topics include the field investigation, the work breakdown structure, interim
corrective measures and implementation, and the CMS report. Chapter 6.0 presents the project
schedule for the work/closure plan activities, and Chapter 7.0 lists the references. Appendix A
contains the Quality Assurance Project Plan (QAPjP), Appendix B the RCRA TSD Form 3’s for the
Hanford Site Part A Permit, and Appendix C the DQO agreements.

1.6 QUALITY ASSURANCE

The 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan and its supporting
project plans have been developed to meet specific EPA guidelines for format and structure, within
the overall quality assurance (QA) program structure mandated by DOE-RL) for all activities at the
Hanford Site. These DOE mandates include DOE Order 5700.6C, Quality Assurance (DOE 1991),
and other QA guidance documents as applicable, e.g. the Hanford Analytical Services Quality
Assurance Plan (HASQAP) (DOE-RL 1994). The 200-BP-11 Operable Unit QAPjP (Appendix A)
supports the field sampling program described in the RFI/CMS Tasks (Chapter 5.0). It defines the
specific means that will be used to ensure that the sampling and analytical data obtained as part of the
field investigation will effectively support the purposes of the investigation. As required by the
Bechtel Hanford, Inc. (BHI) QA program plan for RFI/CMS activities and the Tri-Party Agreement
(Ecology et al. 1994), the structure and content of the QAP)P are based on Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans (EPA 1983a). Where required, the
QAPJP invokes appropriate procedural controls selected from those listed in the BHI QA program
plan for RFI/CMS activities or developed to accommodate the unique needs of this investigation.
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Figure 1-1. Hanford Site Map.
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Table 1-1. The Correlation Between RCRA TSD, RCRA Past-Practice, and CERCLA

Past-Practice Processes and Terminology. (sheet 1 of 2)

RCRA TSD Closure/

RCRA Past-Practice

CERCLA Past-Practice

Objective Postclosure Plan Sections
and Titles® Work Plan Work Plan
Identify Releases RCRA Facility Preliminary
Needing Further RCRA TSD unit Form 3 Assessment (RFA) Assessment/Site
Investigation® Investigation (PA/SI)

Characterize Nature,
Extent, and Rate of
Release’

Section 2.0, "Facility
Description and Location
Information;" Section 3.0,
"Process Information;"
Section 4.0, "Waste
Characteristics”

RCRA Facility
Investigation (RFIP

(Volume 1)

Remedial Investigation
(RIP

Further Characterize
Contaminant
Constituents and
Concentrations

Section 7.0, "Closure
Activities”

Field Investigation
and Sampling
Strategy Work Plan

(Volume 1)

Limited Field
Investigation (LFI) and
Sampling Strategy
Work Plan

Report Extent and
Risk of
Contamination

N/A

Field Investigation
and Risk Assessment
Report

(Volume 2)

Field Investigation and
Risk Assessment
Report

Evaluate Alternatives
and Identify
Preferred Remedy®

Section 6.0, "Closure
Performance Standards;"
Section 7.4, "Closure
Requirements for
Landfills”

Corrective Measures
Study (CMS)®

Feasibility Study (FS)°

Determine Potential
Government, State,
and/or Local
Regulations and
Requirements

Section 6.0, "Closure
Performance Standards;”
Section 7.4, "Closure
Requirements for
Landfills"

Corrective Measure
Requirements (CMR)

{(Volume 3)

Applicable and/or
Relevant and
Appropriate
Requirements (ARAR)

Extensive Evaluation
of Selected Remedy

Section 6.0, "Closure
Performance Standards;"

Focused or Final
Corrective Measures

Focused or Final
Feasibility Study (FS)

Section 7.4, "Closure Study (CMS)
Requirements for
Landfills” (Volume 3)
Expedite Stabilization | N/A Expedited Response Expedited Response

and/or Cleanup of
Contamination

Action (ERA)

Action (ERA)

T1-1.
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Table 1-1. The Correlation Between RCRA TSD, RCRA Past-Practice, and CERCLA
Past-Practice Processes and Terminology. (sheet 2 of 2)

Obijective

RCRA TSD Closure/
Postclosure Plan Sections
and Titles®

RCRA Past-Practice
Work Plan

CERCLA Past-Practice
Work Plan

9. Interim Stabilize
and/or Cleanup
Contamination

Section 7.0, "Closure
Activities"

Interim Remediat
Measure (IRM)

Interim Remedial
Measure (IRM)

10. Propose Method for
Stabilization and/or
Cleanup of
Contamination

Section 7.0, "Closure
Activities"

Proposed IRM Plan

Proposed IRM Plan

11. Approve
Stabilization and/or
Cleanup Method

Notice of Deficiency
(NOD) Cycle

IRM Record of
Decision (ROD)

IRM Record of
Decision (ROD)

12. Design Approved
Stabilization and/or
Cleanup Method

Section 7.0, "Closure
Activities”

IRM Design Report

IRM Design Repont

13. Realize Stabilization
and/or Cleanup Method

Section 7.0, "Closure
Activities;" Section 8.0,
"Postclosure Plans”

IRM Implementation

IRM Implementation

14. Propose Final
Remedy Selection
(FRS)®

Section 5.0, "Groundwater
Monitoring;" Section 7.0,
"Closure Activities;"
Section 8.0, "Postclosure
Plan”

Draft RCRA Site-Wide
Permit Modification

Corrective Measures
Plan (CMP); Draft
Permit Modification®

(Volume 4)

Remedial Action Plan®

15. Public Participation®

Public Comment

Public Comment®

Public Comment®

16. Authorize Selected
Remedy®

Modify RCRA Site-Wide
Permit

Modify RCRA Site-
Wide Permit®

Remedial Action (or
operable unity ROD"

17. Design Chosen
Remedy’

N/A

Corrective Measures
Design Report

{Yolume 3)

Remedial Action
Design (RD) Report”

18. Implement Chosen
Remedy®

Site Clean Closure or Cap
as Landfill

Corrective Measures
Implementation
{CMIy

Remedial Action (RA)
Implementation®

*Sections and titles acquired from the 2/6-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b).

*Tri-Party Agreement, Table 7-2 (Ecology et al. 1994).
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2.0 200-BP-11 OPERABLE UNIT DESCRIPTION AND HISTORY

This chapter provides a summary of the history of the 200-BP-11 Operable Unit and
discussion regarding structures to be evaluated during the operable unit RFI. Section 2.1 summarizes
the waste management units descriptions from the B Plant Source Aggregate Area Management Study
Report (DOE-RL 1993c) and provides current information regarding the units. Section 2.2 discusses
the RCRA TSD permitting history in the operable unit. Pipelines, structures and fixtures, and
piezometers are discussed in Sections 2.3, 2.4, and 2.5, respectively. Interim stabilization activities
for the 216-B-3 Main Pond and 216-B-3-3 Ditch are summarized in Section 2.6, and a summary of
the physical setting of the operable unit, including meteorology and geology, is presented in
Section 2.7.

2.1 WASTE MANAGEMENT UNIT DESCRIPTIONS

Waste management units within the 200-BP-11 Operable Unit are surface impoundments that
were designed to receive effluents generated by 200 East Area operations, including those of the
Plutonium/Uranium Extraction (PUREX) Plant and B Plant. Waste management units include the
216-B-3 Main Pond; 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds; 216-B-3-1, 216-B-3-2,
and 216-B-3-3 Ditches; 216-E-28 Contingency Pond; and Unplanned Releases UN-200-E-14 and
UN-200-E-92. The physical characteristics of the waste management units are provided in Table 2-1,
and the locations are shown on Plate 1. The operational history and key events for the waste
management units are provided on a timeline in Figure 2-1. Complete waste management unit
descriptions are provided in Section 2.3 of the B Plant Aggregate Area Management Study (AAMS)
Report (DOE-RL 1993c). A historical summary of the waste management units follows.

2.1.1 The 216-B-3 Main Pond and 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches

The 216-B-3 Main Pond, in service from 1945 to 1994, was located in a natural topographic
depression. From 1945 through 1964, waste water was discharged to the 216-B-3 Main Pond via the
unlined, earthen 216-B-3-1 Ditch. Until Unplanned Release UPR-200-E-34 occurred in 1964, the
main pond and terminal portion of the ditch formed a swampy surface area that varied in size from
about 7.6 to 18.4 hectares (19 to 46 acres). This variation is size was due to fluctuations in effluent
discharges. As a result of the release, bentonite was placed in the main pond to diminish the
transport of contamination. The method of placement and amount of bentonite used is not known,

In 1955, the 216-A-29 Ditch was placed in service to receive PUREX Plant chemical sewer
waste water. The 216-A-29 Ditch is located in the 200-P0O-5 Operable Unit, which lies to the
southwest of 200-BP-11 (see Figure 1-2 and Plate 1). The 216-A-29 Ditch discharged directly into
the 216-B-3-1 Ditch prior to an accidental release (UPR-200-E-34) of mixed fission products from the
PUREX Plant in 1964. This release was discharged to the 216-B-3-1 Ditch via the PUREX Plant
cooling water line (see Plate 1) rather than the 216-A-29 Ditch. After the release, the
216-B-3-1 Ditch was decommissioned and backfilled.

In 1971, corrective action to eliminate growth of radioactive plants was taken at the 216-B-3-1

Ditch. The work consisted of leveling and cleaning the ground of all foreign objects followed by
placement of 10 cm (4 in.) of sand. Over the sand cushion, sheets of 10-mil-thick plastic [10 m

2-1
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(32 ft) wide by 30 m (100 ft) long per sheet] were placed. The sheets were overlapped 0.6 m (2 ft)
to provide an effective plant root barrier. The sheeting was covered with 46 ¢cm (18 in.) of sand and
topped with 10 cm (4 in.) of gravel to prevent surface erosion. The entire ditch was treated in this
manner except the first 30 m (100 ft) at the head wall. At the eastern end of the ditch where the
ditch had widened into a swamp, the treated area is approximately 30 m (100 ft) wide. The east end
of the ditch is 32 ft (10 m) wide (Maxfield 1979).

The unlined, earthen 216-B-3-2 Ditch was excavated and put into service in July 1964 to
replace the 216-B-3-1 Ditch. The 216-A-29 Ditch discharged into the 216-B-3-2 Ditch approximately
305 m (1,000 ft) west of the 216-B-3 Main Pond. The 216-B-3-2 Ditch was decommissioned and
backfilled with soil in 1970 after an accidental release (UPR-200-E-138) of strontium-90 from
B Plant. As a result of this release, the contaminated 216-B-3 Main Pond bank soil was consoclidated
into the pond, and the north, south, and west shorelines were diked with 0.9 m (3 ft) of sand and
gravel. The contaminated weeds on the upper sides of the 216-B-3-2 Ditch were scraped into the
bottom of the ditch. The portion of the ditch from the confluence of the 216-A-29 Ditch to
approximately 91 m (300 ft) east of the headwall was backfilled full of clean dirt. The east end of the
ditch from the 216-A-29 Ditch to the main pond was used as a depository for contaminated Russian
thistle removed from the shoreline of the main pond. This portion of the ditch was then filled with
clean dirt to within 0.6 m (2 ft) of grade level. A 10-mil-thick plastic sheet was then laid over the
ditch and covered to grade level with clean soil and topped with gravel to reduce erosion.

The unlined, earthen 216-B-3-3 Ditch was excavated and put into service in September 1970
to replace the 216-B-3-2 Ditch, and the 216-A-29 Ditch was routed to discharge into the
216-B-3-3 Ditch approximately 457 m (1,500 ft) west of the inlet to the 216-B-3 Main Pond.
A fiberglass-reinforced polyester flume and flowmeter were installed downstream from the 216-A-29
Ditch and 216-B-3-3 Ditch confluence. The 216-A-29 Ditch was removed from service and backfilled
in 1991.

An area of approximately 1.7 hectares (4.1 acres) immediately west of the 216-B-3 Main
Pond was diked during the 1970’s to provide an overflow area for the 216-B-3 Main Pond. This
overflow area, referred to as the overflow pond, was decommissioned and backfilled in 1985.

The 216-B-3 Main Pond and 216-B-3-3 Ditch were decommissioned and backfilled
(Section 2.6) in 1994. The 216-B-3 Main Pond, just before decommissioning, covered a surface area
of approximately 14 hectares (35 acres) and was between 0.6 m (2 ft) and 4 m (14 ft) deep.
Historical records indicate that the surface area of the pond has varied from 8 hectares (19 acres) to
19 hectares (46 acres).

2.1.2 216-B-3A and 216-B-3B Expansion Ponds

The 216-B-3A and 216-B-3B Expansion Ponds (see Plate 1) were constructed to receive
increased discharges that would result from restart of the PUREX Plant. The ponds were constructed
using a cut-and-fill construction method over a 9-hectare (22-acre) surface area [4 hectares (11 acres)
each]. Eight-millimeter polyethylene plastic was placed along the slope of the pond banks and
covered with approximately 8 cm (3 in.) of pit run gravel. The plastic was extended approximately
0.9 m (3 ft) out onto the pond bottom and 0.6 m (2 ft) back from the top of the dike.
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The 216-B-3A Expansion Pond was placed into service in October 1983. The pond was
operated until January 1984, when the dike between the 216-B-3 Main Pond and 216-B-3B Expansion
Pond failed at the connecting spillway. All discharge from the dike failure was contained in the
216-B-3B Expansion Pond, which had remained unused until this time.

In response to this incident, flow to the 216-B-3 Main Pond was reduced and the 216-B-3A
and 216-B-3B Expansion Ponds were isolated. A trench, oriented north-south and approximately
182 m (600 ft) long, 9 m (30 ft) wide, and 2 m (5 ft) deep, was excavated into a permeable sand and
gravel layer beneath the 216-B-3A Expansion Pond bottom to provide an area of increased
infiltration. Discharge to the 216-B-3A Expansion Pond was resumed, but at a reduced rate, to
contain flow and infiltration to the newly constructed trench.

The debris from the dike failure was removed from the 216-B-3B Expansion Pond, and a
series of trenches were excavated in pond bottom to increase the infiltration rate. The excavated
material was placed along the shores of the 216-B-3 Main Pond as diking.

The 216-B-3A and 216-B-3B Expansion Ponds were fully operational by June 1984. The
216-B-3B Expansion Pond was taken out of service in May 1985, and up to 2 m (7 ft) of material
was excavated from the pond bottom, to a depth below the bottom of the trenches. The excavated
material was placed as diking on the north shore of the 216-B-3 Main Pond. The
216-B-3B Expansion Pond has not been used since it was taken out of service in May 1985. The
216-B-3A Expansion Pond was decommissioned in 1994.

2.1.3 216-B-3C Expansion Pond

The 216-B-3C Expansion Pond was constructed in 1985 to accommodate increased flow
resulting from the decommissioning of 216-A-25 Pond (Gable Mountain Pond, 200-IP-6 Operable
Unit). The 216-B-3C Expansion Pond was constructed by excavating 2 m (6 ft) of soil over a
17-hectare (41-acre) surface area. Eight parallel north-south trenches, approximately 2 to 4 m (8 to
14 ft) wide and 1 m (4 ft} deep, were constructed in the pond bottom to increase infiltration. An
east-west trench in the 216-B-3C Expansion Pond bottom connects the 216-B-354 spillway (see
Plate 1) with the eight north-south trenches. The excavated material was placed in a spoil mound
along the east and part of the north and south sides of the pond. The slopes of the pond were
stabilized with 8 cm (3 in.) of 3- to 15-cm- (1- to 6-in.) size gravel. A gravel maintenance road was
constructed along the edge of the pond.

2.i.4 216-E-28 Contingency Pond

The 216-E-28 Contingency Pond was constructed in 1987 north of the 216-B-3 Main Pond to
provide emergency overflow capability for the 216-B-3 Main Pond. This unit has never been used
and therefore does not pose a threat to human health or the environment.
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2.1.5 Unplanned Releases

Six known unplanned releases have affected the 200-BP-11 Operable Unit and are discussed
below in order of occurrence. Complete descriptions of these unplanned release are provided in the
B Plant Source AAMS Report (DOE-RL 1993c). Two of the six unplanned releases (UN-200-E-14
and UN-200-E-92) are waste management units per the Tri-Party Agreement (see Plate 1), and two
others (UPR-200-E-34 and UPR-200-E-51) are considered a part of the waste management units in
which they occurred. The remaining two (UPR-200-E-32 and UPR-200-E-138) occurred in the
200-BP-8 Operable Unit and may have had an impact on the 200-BP-11 Operable Unit.

1
2
3
4
5
6
7
8
9

. Unplanned Release UN-200-E-14 occurred in 1958 when a dike failed on the east side
of the 216-B-3 Main Pond. This release would contain the same potential
contamination associated with the 216-B-3 Main Pond and therefore does not present
additional contaminants of concern to the operable unit. Because this release occurred
on the east side of the 216-B-3 Main Pond, it was incorporated into the 216-B-3A
Expansion Pond and thus characterized as part of the Phase 1, 2, and 3 studies
(Section 3.2).

. Unplanned Release UPR-200-E-32 occurred in November 1963 when about
5,000,000 L of water contaminated with about 30 Ci of cerium-144 and 0.05 Ci of
strontium-90 was released to the 216-B-2-1 Ditch (200-BP-8 Operable Unit) (WHC
1991c). This release is likely to have affected the 216-B-3-1 Ditch and the 216-B-3
Main Pond (and overflow pond), but the extent of contamination that reached these
units is not known.

. Unplanned Release UPR-200-E-34 occurred in June 1964 when a coil leak in the F-15
tank in the PUREX Plant contaminated the 216-B-3-1 Ditch and 216-B-3 Main Pond
(and overflow pond) with approximately 2,500 Ci of mixed fission products. This
release was a major source of radioactive contamination to the ditch and resulted in its
decommissioning and backfilling. Also, as a result of this release, bentonite was
placed in the main pond to diminish the transport of contamination. The method of
placement and amount of bentonite used is not known,

. Unplanned Release UPR-200-E-138 occurred in March 1970 when about 1,000 Ci of
strontium-90 was released from B Plant to the 216-B-2-2 Ditch (200-BP-8 Operable
Unit). This release is likely to have contributed contamination to the 216-B-3-2 Ditch
and 216-B-3 Main Pond (and overflow pond). The 216-B-2-2 and 216-B-3-2 Ditches
were closed as a result of this release.

. Unplanned Release UPR-200-E-51 occurred in May 1977 when 51 kg of cadmium
nitrate was released from the PUREX Plant to the chemical sewer, which dispersed to
the 216-B-3-3 Ditch and 216-B-3 Main Pond (and overflow pond).

. Unplanned Release UN-200-E-92 was detected in September 1980 as a result of
contaminated Russian thistle along the east perimeter fence. The contaminated thistle
and soil was removed and disposed of at an excavation pit north of 216-A-24 Crib.
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2.2 RCRA TSD PERMITTING HISTORY

There are currently five RCRA TSD units in the 200-BP-11 Operable Unit. These units are
shown on Plate 1 and listed below.

216-B-3 Main Pond and 216-B-3-3 Ditch

216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds
LERF

ETF

Purgewater Storage Tanks.

The first two groups of waste management units are the TSD units under investigation in this
work/closure plan. These units were previously grouped together and permitted as one TSD unit.
Currently, they have interim status under separate Form 3’s as discussed in Section 2.2.1. The latter
three units and associated piping, structures, and fixtures are not part of the RFI for the operable unit
and are discussed briefly in Section 2.2.2.

2.2.1 216-B-3-3 Main Pond, 216-B-3-3 Ditch, and
216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds

As a result of dangerous waste discharges to the 216-B-3-3 Ditch and 216-B-3 Main Pond, a
Form 3 (Rev. 0) to the RCRA Part A permit application was submitted to Ecology in 1986.
Revision 1 of the Form 3 was submitted in August 1987, and Revision 2 was submitted in
November 1987. The RCRA Part A permit application was submitted under the single Dangerous
Waste Permit Identification Number, WA7890008967, issued to the Hanford Site by the EPA and
Ecology. The permit application designates the 216-B-3 Pond System a surface impoundment, subject
to RCRA regulations for TSD units.

Revision 3 of the Form 3 (see Appendix B) for the 216-B-3 Pond System was submitted in
1990 with the 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a). The reasons for
Revision 3 were twofold. First, new information was obtained that allowed for the development of a
detailed chemical discharge history for the years 1983 to 1987. The last known reportable chemical
discharge occurred in April 1987. Second, the chemical discharges were evaluated at the point of
discharge into the environment. The chemical discharge history, which this Form 3 was based on,
was from the PUREX Plant. Other facilities that discharged to the 216-B-3-3 Ditch and
216-B-3 Main Pond either did not have the potential to discharge dangerous waste or a record search
[documented in the B Plant AAMS Report (DOE-RL 1993¢)] did not reveal documentation of
dangerous waste discharges. A summary of the potential chemical discharges to the waste
management units is provided in Chapter 3.0.

The Form 3 consisting of the five 200-BP-11 RCRA TSD waste management units has been
divided to separate the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds from the 216-B-3 Main
Pond and 216-B-3-3 Ditch. These two Form 3°s are provided in Appendix B. The division was
made to allow for clean closure of the expansion ponds while allowing integration of closure activities
for the 216-B-3 Main Pond and 216-B-3-3 Ditch with RCRA corrective action for the 200-BP-11
Operable Unit. Clean closure of the expansion ponds is being initiated to meet the Tri-Party
Agreement Milestone M-17-10, "Cease all liquid discharges to hazardous land disposal units unless
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such units have been clean closed in accordance with RCRA" (Ecology et al. 1992). The date

“associated with this milestone is June 1995.

2.2.2 Liquid Effluent Retention Facility, Effluent Treatment Facility,
and Purgewater Storage Tanks

The LERF, ETF, and Purgewater Storage Tanks are not under investigation as part of the
200-BP-11 Operable Unit because each operates under individual Form 3’s in the Hanford Site Part A
Permit and thus will be closed as separate entities within the 200-BP-11 Operable Unit. Short
descriptions of the LERF, ETF, and Purgewater Storage Tanks are presented in their respective
Form 3’s provided in Appendix B.

The LEREF is classified as a surface impoundment and is permitted in accordance with
WAC 173-303-805, "Interim Status Permits.” The Part B Permit Application is documented as
DOE/RL-90-43, Liquid Effluent Retention Facility Dangerous Waste Permit Application (DOE-RL
1991c), and provides a complete description of the facility.

Construction began on the LERF in May 1990 and was completed in 1992. It was
constructed under interim status expansion. The LERF is a retention basin consisting of four identical
cells with primary and secondary composite liners, a leachate collection and removal system between
the liners, and a floating cover. Each retention basin cell has a design capacity of 24,600 m?
(6,500,000 gal) with a total capacity of 98,400 m* (26,000,000 gal). Currently, it is planned to use
only three basins; the fourth basin will serve as a contingency basin.

The ETF is classified as a treatment facility and is permitted in accordance with
WAC 173-303-8035, "Interim Status Permits.” The Part B Permit Application, DOE/RL-92-03,
Hanford Facility Dangerous Waste Permit Application, 200 Area Effluent Disposal Facility
(DOE-RL 1993d), provides a complete description of the unit.

Construction began on the ETF in March 1993, and the facility is expected to come online in
October 1994. The facility will treat and store process condensate from the 242-A Evaporator via the

- LERF, and possibly other Hanford Facility waste that falls within the envelope of acceptable waste at

the ETF. The treatment process includes filtration, pH adjustment, ultraviolet oxidation, hydrogen
peroxide decomposition, degasification, reverse osmosis, ion exchange, effluent quality verification in
tanks, evaporation, concentration, and thin film drying.

The Purgewater Storage Tanks are classified as a storage and treatment facility and is
permitted in accordance with WAC 173-303-805, "Interim Status Permits.” The Part A Permit
Application, DOE/RL-88-21, 600 Area Purgewater Storage and Treatment Facility (DOE-RL 1990b),
provides a brief description of the facility. There is not a Part B permit application for the facility
because it is operating under interim status.

The facility is composed of two 3,790-m’ (1,000,000-gal) aboveground storage tanks,
although it is permitted for six tanks. The purgewater units are used for interim storage and
treatment of purgewater generated from the groundwater monitoring wells located throughout the
Hanford Site. The purgewater from a groundwater monitoring well is transported by tank truck and
pumped directly into the purgewater tanks. No external piping is associated with the facility.
Treatment of the purgewater in the two 3,790-m’ tanks is by solar evaporation.
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2.3 PIPELINES

The pipelines within the 200-BP-11 Operable Unit are depicted in Figure 3-1 and Plate 1.

-- The pipelines of concern for the operable unit RFT are the PUREX Cooling Water Line and the

216-B-3-2 Pipeline. All other pipelines are active and will be addressed during decommissioning of
their respective facilities. These active pipelines include the 1.2-m (48-in.) corrugated metal pipe
running to the 216-E-28 Contingency Pond; the 91-cm (36-in.) high-density polyethylene pipe running
to the 216-B-3A Expansion Pond; the 76-cm (30-in.) high-density polyethylene pipe running to the
216-B-3B and 216-B-3C Expansion Ponds; and the pipeline feeding the Treated Effluent Disposal
Facility (TEDF).

2.3.1 PUREX Cooling Water Line

The PUREX Cooling Water Line runs along the western edge of the 200-BP-11 Operable
Unit. The segment of line to be assessed under the operable unit investigation is the inactive 1-m
(42-in.) corrugated metal pipe running north of 216-E-28 Contingency Pond pipeline. This portion of
the line was capped during the decommissioning of the 216-A-25 Pond (Gable Mountain Pond). The
remainder of the pipe running south towards the PUREX Plant is 91-cm (36-in.) corrugated metal
pipe and is active. This pipeline is expected to remain active for an unspecified duration.

2.3.2 216-B-3-2 Pipeline

The 216-B-3-2 Pipeline originates at B Plant and enters the west side of the 200-BP-11
Operable Unit. As shown on Plate 1, the pipeline separates into two lines about 400 m (1,310 ft)
inside the 200 East Area perimeter fence. The northernmost pipe is a 60-cm (24-in.) vitrified clay
pipe, is currently active, and will remain active for an unspecified duration. The southernmost pipe is
a 53-cm (21-in.) vitrified clay pipe that discharged to the headwall of the 216-B-3-3 Ditch until the
summer of 1994. This portion of the pipe will be capped as part of the interim stabilization activities
for the 216-B-3-3 Ditch (see Section 2.6).

2.4 STRUCTURES AND FIXTURES

Structures and fixiures associated with the RFI for the 200-BP-11 Operable Unit are described
in detail in the 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a). The
decommissioned structures and fixtures include the 216-B-351, 216-B-352, 216-B-353, and 216-B-354
overflow structures (spillways); the flume and flowmeter in the 216-B-3-3 Ditch; and the headwall of
the 216-B-3-3 Ditch. The disposition of the structures and fixtures wiil be deferred until the field

~investigation report and CMS report are complete and will be provided in the CMP of this document

(Volume 4). The headwail, flume, and flowmeter will be relocated during 216-B-3-3 Ditch interim
stabilization activities (see Section 2.5).

The 216-B-351 spillway, in the dike between the 216-B-3 Main Pond and
216-B-3A Expansion Pond, was modified in 1983 to accommodate anticipated flow rates. The
60-cm- (24-in.) diameter culvert was replaced by a 91-cm- (36-in.) diameter, 12-gauge,
spiral-corrugated, galvanized steel pipe. The fiberglass flume liner was removed, the concrete
support walls were recast to widen the water flow area, and the flowmeter was removed.
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A steel-reinforced concrete overflow control structure was constructed at the inlet to the pipe. The
following structures were installed on the overflow control structure:

Manually operated 3-m by 91-cm (42- by 36-in.) downward opening slide gate
Trash guard constructed of 5-cm (2-in.) woven, diamond-mesh, galvanized wire
Staff gauge to measure water surface elevation

Metal grating over the surface to allow personnel access.

The 216-B-353 spillway was designed and constructed to replace the open ditch between the
216-B-3A and 216-B-3B Expansion Ponds. Shortly afterwards, the 216-B-352 spillway was
constructed in the dike between the 216-B-3 Main Pond and 216-B-3A Expansion Pond. This
spillway was constructed to handle the increased water flow resulting from the decommissioning of
216-A-25 Gable Mountain Pond. Both new spillways were constructed to the same design: two
76-cm- (30-in.) diameter corrugated metal pipes through the existing dikes, a steel-reinforced concrete
overflow control structure, and a stilling basin. The following structures were installed on the
overflow control structure:

. Control weir and manually operated, downward-opening slide gate for each 76-cm-
(30-in.} diameter pipe

. Trash guard constructed of 5-cm (2-in.) diamond-mesh, 9-gauge, galvanized wire
supported by a 5-cm- (2-in.) diameter pipe

. Staff gauge to measure water surface elevation
. Continuous 15-cm (6-in.) rubber dumbbell-type water stop
. Metal grating over the surface to allow personnel access.

Stilling basins were constructed at the spiliway outfalls in the bottom of the ponds to control
erosion. The basins were lined with erosion-control fabric and filled with riprap. The riprap
extended beyond the basins and was placed over the pipes on the lower dike slopes.

The 216-B-354 spillway is similar in design to the 216-B-352 and -353 spillways and was
constructed to convey water from the 216-B-3A Expansion Pond to the 216-B-3C Expansion Pond.
The spillway consists of two 76-cm- (30-in.) diameter corrugated-metal pipes, a steel-reinforced
concrete overflow control structure, and a stilling basin, and was designed for a maximum flow
capacity of 75,708 L/min (20,000 gal/min). The two 76-cm- (30-in.) diameter pipes were installed
by excavating a ditch approximately 290 m (950 ft} in length from the 216-B-3A Expansion Pond to
the 216-B-3C Expansion Pond. A 10-cm- (4-in.) thick cushion of sand was placed under the pipe,
and backfill was placed over the pipe to the existing grade.

2.5 PIEZOMETERS

In 1984, 22 piezometers were installed in a total of 10 boreholes in the earthen dikes
impounding the 216-B-3 Main Pond and 216-B-3A Expansion Pond. The piezometer coordinates and
depths are provided Table 2-1 of the 2/6-B-3 Pond System Closure/Postclosure Plan (DOE-RL
1990a), and construction detail is provided in Figure 2-21 of that document. The piezometers were
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installed in response to the dike failure that occurred between the 216-B-3A and 216-B-3B Expansion
Ponds. By design, the 3- to 6-m- (10- to 20-ft} thick earthen dikes permitted a certain amount of
saturated flow through and beneath the fill material from which they are constructed. The function of
the piezometers was to monitor this saturated flow. Water level measurements were made at least
once a month with an electric water level tape, but have not been taken since decommissioning of the
ponds in February 1994.

The piezometers are no longer needed and will be abandoned as part of the interim
stabilization activities (Section 2.6). The final disposition of the piezometers will be deferred until the
CMS report is complete for the operable unit and will be provided in the CMP of this document
{(Volume 4). )

2.6 INTERIM STABILIZATION ACTIVITIES AT THE 216-B-3 MAIN POND AND
216-B-3-3 DITCH

Interim stabilization (backfilling) activities were performed in 1994 for the 216-B-3 Main
Pond and the 216-B-3-3 Ditch in consideration of their decommissioning. The major objective of
interim stabilization is to fill the pond and ditch with clean soil to prevent the spread of potential
radioactive contamination as the main pond sediment became exposed because the water has been
rerouted to the 216-B-3B and 216-B-3C Expansion Ponds. The procedure for these activities is
documented as DWP-R-026-00022, Decommissioning and Interim Stabilization of the 216-B-3 Pond
System (WHC 1993a). The interim stabilization activities included radiation surveys, geodetic
surveys, backfilling of the 216-B-3 Main Pond and ditch, removal of the flowmeter from the ditch,
burial of the ditch headwall, abandonment of the piezometers, and excavation of five holes in the
eastern portion of the pond to aid in percolation. After completion of the interim stabilization
activities, a document will be provided that will summarize actual activities that occurred. This
report will include the results of the surveys and the locations of the holes excavated in the main
pond.

2.7 PHYSICAL SETTING

This section briefly describes the meteorology, geology, and hydrogeology of the 200-BP-11
Operable Unit and contains site-specific information not included in the B Plant AAMS Report
(DOE-RL 1993c). Detailed descriptions of the physiography, surface hydrology, and environmental
and human resources of the 200-BP-11 Operable Unit are discussed in Sections 3.1, 3.3, 3.6, and 3.7
of the B Plant AAMS Report. The meteorology, geology, and hydrogeology of the 200-BP-11
Operable Unit are discussed in Sections 3.2, 3.4, and 3.5 of that same document.

The Hanford Site has a semiarid climate with annual average precipitation of 16 cm (6.3 in.).
Average annual temperature maximum and minimum are 18.4 °C (65.2 °F) and 5.3 °C (41.5 °F),
respectively. Prevailing winds are from the northwest and west-northwest as shown in Figure 2-2.

The 200-BP-11 Operable Unit is underlain by a sequence of sedimentary deposits of late

Tertiary and Quaternary age. Figures 2-3 and 2-4 represent conceptual stratigraphy beneath the
northwestern and southeastern portiens of the operable unit, respectively.
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Thickness of the sedimentary section varies from roughly 90 m (300 ft) thick in the
southeastern part of the operable unit to approximately 60 m (200 ft) in the northern portion. Vadose
zone thickness varies from approximately 60 m (200 ft) in the northwest corner of the operable unit,
to 30 m (100 ft) in the southeast. The most prominent aquitard/semi-confining layer is the lower mud
sequence of the Ringold Formation. The lower mud acts as a perching horizon locally and as a semi-
confining layer in the extreme southeast part of the operable unit.

The uppermost aquifer occurs mostly within the Hanford formation in the northern half of the
operable unit and within Unit A gravels of the Ringold Formation in the south.

Figures 2-5 through 2-10 are isopach and structure maps of the Ringold and Hanford
sediments, as well as the surface of the underlying Elephant Mountain Member basalt, within and
near the 200-BP-11 Operable Unit. As shown by Figures 2-6 through 2-9, the Ringold Formation is
discontinuous over the northern portions of the operable unit. The Ringold lower mud sequence thins
northward and is absent in the vicinity of the main pond. The surfaces of contact between the
Elephant Mountain Member basalt and the Ringold Unit A, and contacts between all the succeeding
units above, generally dip to the south within the operable unit.

Stratigraphic columns representing stratigraphy near specific waste management units are
shown in Figures 2-11 through 2-17. These columns are derived from one or two representative
wells in the immediate vicinity of the waste management unit as shown in Figure 2-18 and Plate 1.
Although most groundwater monitoring wells in the operable unit have been logged for gross gamma,
only one well (699-40-40B) was logged for specific radionuclides with the spectral gamma method.
No manmade radionuclides were detected in this well.

Wells used to construct cross sections and stratigraphic columns are shown in Figure 2-18.
Most of the wells used in construction of these diagrams are RCRA groundwater monitoring wells of
recent construction. Geologic data from these wells are more reliable than data from logs of older
wells. Geologic cross sections representative of areas hosting waste management units are shown in
Figures 2-19 through 2-23. Recent investigations for the 200 Areas TEDF (Davis et al. 1993) have
enhanced understanding of the subsurface in the southeast portion of the operable unit. Cross sections
extending between the TEDF and the 216-B-3 Pond System are shown in Figures 2-19 and 2-20. The
Ccross section most representative of the area under investigation for the operable unit is shown in
Figure 2-23.

2-10



1-2d

Year

Waste
Management Unit 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995
: : ] 1
1945 Overflow Pond Backfilled (1985)
216-B-3 Main Pond - ]
1983
216-B-3A Expansion Pond p »]
216-B-3B Expansion Pond 198; -
1985 Still Active
216-B-3C Expansion Pond s -
1906 Still Active
216-E-28 Pond | o |
{Contigency Pond) ‘ Still Active
1945 {Never Used)
216-8-3-1 Ditch > -
1964
216-B-3-2 Ditch S --—->|
i 1970 i
216-B-3-3 Ditch 5! - |
UN-200-E-14 {Main Pond Dike Failure) @ (1958)
E | l
UPR-200-E-32 {Ce-144 & Sr-90 Release to 216—8-2-1 ® (No-v 1953}
Ditch)
UPR-200-E-34 (2,500 Ci Mixed Fisslon Producisto @ (.June, 1964)
216-B-3-1 Ditch)
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DOE/RL-93-74, Draft A

Figure 2-2. Hanford Site Wind Roses, 1979 Through 1982.
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DOE/RL-93-74, Draft A

Figure 2-3. Conceptual Stratigraphic Column for the 200-BP-11 Operable Unit (northwest portion).
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Figure 2-4, Conceptual Stratigraphic Coiumn for the 200-BP-11 Operable Unit (southeast portion).
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DOE/RL-93-74, Draft A

Figure 2-11. Representative Stratigraphy Immediately North
of the Liquid Effluent Retention Facility.
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DOE/RL-93-74, Draft A

Figure 2-12. Representative Stratigraphy Between the 216-B-3 Main Pond
and the 216-E-28 Contingency Pond.
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DOE/RL-93-74, Draft A

Figure 2-13. Representative Stratigraphy for the 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches
near the 216-B-3 Main Pond.
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DOE/RL-93-74, Draft A

Figure 2-14. Composite Representative Stratigraphy for the 216-B-3 Main Pond (southern part).
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DOE/RL-93-74, Draft A

Figure 2-15. Composite Representative Stratigraphy Between the 216-B-3A
and 216-B-3B Expansion Ponds.
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Figure 2-16. Composite Representative Stratigraphy Between the 216-B-3B
and 216-B-3C Expansion Ponds.
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Figure 2-17. Representative Stratigraphy near the South End of the 216-B-3C Expansion Pond.
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DOE/RL-93-74, Draft A
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Figure 2-21. Cross Section C-C’ for
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Figure 2-22. Cross Section D-D’ for
the 200-BP-11 Operable Unit.
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Table 2-1. Physical Characteristics of Waste Management Units, 200-BP-11 Operable Unit.

Waste
Management Depth Plan dimensions Comments
Unit
216-B-3 Main 0.6 m (2 ft) to 14 hectares Adjoined at the western end by a
Pond 6 m (20 ft) (35 acres) 1.7-hectare (4-acre) backfilled
"Overtlow Pond." Bentonite added
in 1964. Decommissioned and
backfilled in 1994.
216-B-3A Approx. 1 m 4 hectares Decommissioned (not backfilled) in
Expansion Pond (3.3 1) (10 acres) 1994,
216-B-3B Approx. I m 4 hectares Empty since 1984, but still active.
Expansion Pond (3.3 f) (10 acres)
216-B-3C 2.0m (6.6 ft) 17 hectares Contains eight parallel trenches in

Expansion Pond to 3.0 m (10 ft) (41 acres) bottom to increase infiltration
capacity. Currently in use.

216-E-28 1.2 m (4 ft) 12 hectares Three ponds, built for emergency

Contingency (30 acres) use in 1986--never used but remains

Pond active.

216-B-3-1 1.8 m (6 ft) 975 m (3,200 ft) Decommissioned and backfilled in

Ditch long 1964,

216-B-3-2 1.2 m (4 ft) 1,128 m (3,700 ft) | Decommissioned and backfilled in

Ditch to 2.4 m (8 ft) long 1970.

216-B-3-3 1.8 m (6 ft) 1,128 m (3,700 ft) { Decommissioned and backfilled in

Ditch long 1994.
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3.0 INITIAL EVALUATION

This chapter briefly describes the process information, known and suspected contamination,
potential impacts to human health and the environment, potential CMRs, and the preliminary
corrective measure objectives and alternatives for the 200-BP-11 Operable Unit. Section 3.1
summarizes the current effluent discharges to the operable unit as discussed in Chapter 3.0 of the
216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b). Section 3.2 summarizes the types of
contamination data available for the operable unit and what they indicate of the distribution and
character of the contamination. These data include a summary of Section 4.1 (Known and Suspected
Contamination) in the B Plant Source Aggregate Area Management Study Report (DOE-RL 1993c)
and PUREX Plant Source Aggregate Area Management Study Report (DOE-RL 1993f), and a
summary of Phase I, 2, and 3 sampling results in the 216-B-3 Expansion Ponds Closure Plan.
Section 3.3 discusses the conceptual model and potential concerns to human health and the
environment as developed in Section 4.2 and Chapter 5.0 of the B Plant Aggregate Area Management
Study (AAMS) Report (DOE-RL 1993c). Physical conceptual models for individual waste
management units are provided in Chapter 4.0 of this work/closure plan. Section 3.4 is a summary
of the CMRs from Chapter 6.0 of the B Plant AAMS Report, and Section 3.5 discusses the possible
IRMs presented in Chapter 7.0 of the B Plant AAMS Report.

3.1 PROCESS INFORMATION

Currently, the 216-B-3C Expansion Pond is the only waste management unit in the 200-BP-11
Operable Unit that receives effluents. These nondangerous discharges are the cooling water from
B Plant (221 Building), 242-A Evaporator, 241-A Aging Waste Ventilation System Complex, and
244-AR Vault. In addition, the operable unit receives discharges from the B Plant and PUREX Plant
chemical sewers, 283-E Water Treatment Facility, and the 284-E Powerhouse. In the past, the
operable unit received waste water from PUREX Plant cooling water, 244-CR Vault, 242-B
Evaporator, 244-BXR Vault, and 241-BY Tank Farm. The operable unit has also received waste
water from several miscellaneous sources, such as construction activities. Other waste streams may
be discharged to the operable unit in the future. Figure 3-1 depicts the current flow routes to the
operable unit. Table 3-1 provides a summary of potential contaminants of concern resulting from
these discharges to the operable unit. Table 3-2 provides the final list of analytes for the operable
unit. A complete description of the above discharge streams is provided in Chapter 3.0 of the
216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b).

3.2 KNOWN AND SUSPECTED CONTAMINATION

This section summarizes the known and suspected contamination data for the 200-BP-11
Operable Unit. A thorough search was performed to assess the known and suspected contamination
from each of the process streams discussed in Section 3.1 and is documented in the B Plant and
PUREX Plant Source AAMS Reports (Tables 4-22 and 4-32, respectively; DOE-RL 1993c, 1993f)
and the 2/6-B-3 Expansion Ponds Closure Plan (Section 4 Tables) (DOE-RL 1993b). Additionally,
the Form 3 for the 216-B-3 Main Pond (Appendix B) was reviewed to ensure that the contaminants
listed on the form were considered in the evaluation of potential contaminants of concern. All
contaminants identified in this search are listed in Table 3-1. It should be noted that Table 3-1
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includes all candidate contaminants of potential concern to the entire B Plant Aggregate Area and is
therefore considered a conservative list with respect to the 200-BP-11 Operable Unit.

Three major sampling events have taken place in the 200-BP-11 Operable Unit in support of
the 216-B-3 Pond System Closure/Postclosure Plan (DOE-RL 1990a). In August and
September 1989, Phase 1 (WHC 1991b) sediment/surface soil samples were taken from the main
pond (excluding the overflow pond); the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds; and
the 216-B-3-3 Ditch. In 1992, Phase 2 surface/sediment soil samples were taken to provide
confirmation of Phase 1 data in the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds: In 1989
and 1990, Phase 3 sampling explored the extent of contamination in the vadose zone beneath the
216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. These three phases of sampling effectively
characterized dangerous waste in the surface and subsurface (vadose zone) soils in the 216-B-3A,
216-B-3B, and 216-B-3C Expansion Ponds. The laboratory resuits from these three sampling phases
are provided in the 216-B-3 Expansion Ponds Closure Plan, Appendices C, D, and E (DOE-RL
1993b). The results from the Phase 1, 2, and 3 sampling events are summarized in the following
sections.

3.2.1 Phase 1 Data Summary

Phase 1 surface soil characterization (WHC 1991b) data provide a compiete set of dangerous
waste constituent information and a limited amount of radionuclide information for the 216-B-3 Main
Pond (excluding the overflow pond); the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds; and
the 216-B-3-3 Ditch. Although Phase 1 data have not been validated (and are not expected to be),
they are considered a reliable source for the determination of known and suspect contamination. The
sampling locations and the complete set of Phase 1 sampling analytes, analyses, and analytical results
are provided in the Phase 1 Characterization of the 216-B-3 Pond System, WHC-SD-EN-AP-042
(WHC 1991b). Below is a summary of the Phase 1 anaiytical results.

3.2.1.1 Metals. The metals analyzed for Phase 1 soil sampling were aluminum, “antimony, “arsenic,
“barium, "beryllium, boron, “cadmium, calcium, ‘chromium, “cobalt, "copper, iron, “lead, lithium,
magnesium, manganese, mercury, molybdenum, “nickel, potassium, “selenium, silicon, “silver,
sodium, strontium, “thallium, “tin, titanium, “vanadium, “zinc, and zirconium.

Asterisked (*) metals are on the EPA groundwater monitoring list for TSD facilities, 40 CFR
264 (EPA 1989¢, Appendix IX).

The nonasterisked metals are common to most soils and are easily combined with other soil
components. Additionally, these metals are usually found in concentrations less toxic than other
metals. For these reasons, these metals have been omitted in the Groundwater Monitoring List,

40 CFR 264 (EPA 1989c, Appendix IX). These elements are naturally occurring in rock-forming
minerals that eventually weather to become components of the soil. All the concentrations of the
nonasterisked metals were found to be within normal soil concentration ranges and pose little threat
for human, animal, or plant health.

3-2



1
2
3
4
5
6
7
8
9

DOE/RL-93-74, Draft A

From the list of metals from the groundwater monitoring list, only cadmium, lead, and
mercury were found in concentrations exceeding the threshold value. The threshold value is defined
as the upper concentration for common ranges in soils, the background level in the 216-E-28
Contingency Pond (sampled during Phase 1), or the contract detection limit for the specific analyte.

Cadmium was found in concentrations exceeding the threshold value (8.23 pg/g) in the
216-B-3 Main Pond, 216-B-3A Expansion Pond, and the 216-B-3-3 Ditch. Twenty-one of the thirty
samples taken from the 216-B-3 Main Pond were above the threshold value. One of eight samples
taken from the 216-B-3A Expansion Pond was above the threshold value. Three of the fifteen
samples taken from the 216-B-3-3 Ditch were above the threshold value.

Lead was found in concentrations exceeding the threshold value only in the 216-B-3 Main
Pond. Twenty-one of the thirty samples taken from the pond were above the threshold value.

Mercury was found in concentrations exceeding the threshold value in the 216-B-3 Main Pond
and the 216-B-3-3 Ditch. Twenty-two of the thirty samples taken from the 216-B-3 Main Pond were
above the threshold value. Three of the fifteen samples taken from the 216-B-3-3 Ditch were above
the threshold value (WHC 1991¢),

3.2.1.2 Ions. The ions analyzed for Phase | soil sampling were ammonium, bromide, chloride,
cyanide, fluoride, nitrate, nitrite, phosphate, sulfate, and sulfide.

Ammonium compounds were among those known to have been disposed to the 200-BP-11
Operable Unit. However, because of their solubility, it is doubtful that these contributed to any
elevated levels in present-day sediments at the operable unit. The maximum concentration of
ammonium found in Phase 1 samples was 16.2 ug/g. This concentration does not appear abnormally
high for sediment.

All bromide results were below the 1.0 ug/g Contract-Required Detection Limit (CRDL).
Chloride was the second most frequently detected anion behind sulfate. It does not appear that
chloride is of environmental significance. The highest levels were actually found in samples from the
dry, unused 216-E-28 Contingency Pond.

All cyanide measurements were below their respective CRDL (0.5 ug/g soil, 10 pug/L water).

Virtually all fluoride data were below the CRDL (1.0 pg/g soil). One sample from the
216-B-3-3 Ditch had a concentration of 1.3 gg/g. Fluoride is not at hazardous levels in the near-
surface soils and sediments at B Pond.

No analyses showed concentrations of nitrate or nitrite greater than the threshold value.,

All phosphate data were below the CRDL of 2.0 ug/g soil, and no observed concentrations
were greater than the threshold values at the site. Phosphate should no longer be an analyte of
concern in the near-surface soils and sediments of B Pond. :

The highest sulfate concentration of 208.8 ug/g was located in B Pond. However, this value

is less than half the average background value of sulfate (445.3 ug/g) found in the unused
216-E-28 Contingency Pond.
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For sulfide, only two samples were above the CRDL (10 ug/g). One sample from the
216-B-3A Expansion Pond was reported at 25.7 ug/g, and one sample from the 216-B-3C Expansion
Pond was reported at 10.9 ug/g. All water samples analyzed for sulfide were reported below the
CRDL (1 pg/mL). The data are not extensive, but do not indicate dangerous concentrations of
sulfide. It is a naturally occurring compound in pond sediments and would be consistent with
observed concentrations of sulfate in excess of that observed from the sagebrush sites.

3.2.1.3 Organics. The organics analyzed for Phase 1 soil sampling were chlorinated herbicides,
chloropesticides, phosphorous pesticides, polychlorinated biphenyls (PCBs), semivolatile organics, and
volatile organics.

Chiorinated herbicides analyzed inciuded 2,4-D, 2,3,5-T, and 2,4,5-TP (Silvex). All
composite samples were tested for these herbicides. None of the herbicides were present in any of
the samples. The CRDLs were 1.0 ug/g for each analyte in soil samples and 2.0 ug/L in water.
Phase 1 data do not contradict that the site is clean with respect to the aforementioned herbicides, but
the analytical evidence is not conclusive. The volume of water passing through the system and the
fact that chlorinated herbicides were not disposed to the site lend little support to the presence of these
herbicides in the pond sediments.

Chloropesticides analyzed include endrin, methoxychlor, toxaphene, alpha benzene
hexachloride (BHC), beta BHC, gamma BHC, delta BHC, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT,
heptachlor, heptachlorepoxide, kepone, dieldrin, aldrin, chlorodane, endosulfan alpha, endosulfan
beta, endosulfan sulfate, and chlorobenzilate. Phase 1 data support the initial perception that the
chloropesticides are not a serious constituent of concern in the soil and sediments of the B Pond
System.

Phosphorous pesticides analyzed include tetraethylpyrophosphate, carbophenothion, disulfoton,
dimethoate, methylparathion, parthion, and phorate. The soil CRDL was 1.0 pg/g for all except
dimethoate, which was 2.0 ug/g. Water CRDLs were 2.0 ug/g for all compounds. No compound
was reported at or above its respective CRDL. Phase 1 sampling analyses confirmed that the above
phosphorus pesticides are not constituents of concern in the sediments of the B Pond System.

Polychlorinated biphenyis tested for included Arochlors (a trademark of the Monsanto
Chemical Company) 1016, 1221, 1232, 1242, 1248, 1254, and 1260. The minimum CRDL for soil
is 1.0 ug/g, and the minimum for water is 1.0 ug/L.. All sample analyses were reported as less than
their respective detection limits.

Of the 164 semivolatile organics analyzed, Bis(2-ethylhexyl)phthalate, a common laboratory
contaminant (a plasticizer), was the only compound identified for either soil, sediment, or water
analyses. It was identified in three samples at 2.4 ug/g, 3.5 pg/g, and 6.7 ug/g. All three results are
considered qualified nondetects due to associated blank contamination at 8.0 ug/g. There is no
indication that any of the long list of semivolatiles analyzed should be consutuents of concern in the
near-surface sediments of the B Pond System.

Of the 67 volatile organics analyzed, those found were generally insignificant. Acetone was

present in more samples than any other organic compound. With the exception of one sample, all
other compounds found were below the practical quantitation limit guidelines of EPA (EPA 1986).
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3.2.1.4 Radionuclides. The radionuclide analytes for Phase 1 sampling were gross alpha, gross
beta, strontium-90, gamma activities (sodium-22, potassium-40, cobalt-60, zirconium-95/niobium-95,
ruthenium-106, cesium-134, cesium-137, and cerium-144/prasecdymium-144),

The data on gross alpha, gross beta, strontium-90 concentration, and gamma show very low
values. The highest observed gross beta measurement of 718 pCi/g was from a 216-B-3C Expansion
Pond sample. However, this number is of relatively little value because it does not provide specific
radionuclide information. The highest gamma activities in soil (in picocuries per gram) were
strontium-90 (4.03); sodium-22 (0.21); potassium-40 (19.7); cobalt-57 (0.33); cobalt-60 (2.84);
zirconium-95 (0.05); zirconium/niobium-95 (0.47); niobium-95 (0.15); ruthenium-106 (nondetect);
cesium-134 (0.31); cesium-137 (290.00); cerium-144 (2.25); cerium/praseodymium-144 (10.50); lead-
212 (0.92); and lead-214 (0.75).

3.2.2 Phase 2 Data Summary

Phase 2 surface/soil soil sampling was performed to provide confirmation of Phase 1 sampling
data in the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. Confirmation was necessary
because the Phase 1 analyses were not validated. The complete list of Phase 2 sampling analytes and
analytical methods are provided in Review of Phase 2 Characterization of the 216-B-3A4, -3B, and -3C
Expansion Ponds, WHC-SD-EN-AP-137 (WHC 1993b). Phase 2 characterization results effectively
validated Phase 1 sampling analytical results. A brief summary of Phase 2 analytical results follows.

3.2.2.1 Metals/Inorganics. Only copper, lead, zinc, antimony, and cadmium were found in
concentration exceeding the Hanford Site soil background threshold (DOE-RL 1992). Except for
lead, these analytes were then compared to the local area background determined during the Phase 1
study, common concentrations found in soils, and to Model Toxics Control Act (MTCA) Method B
cleanup levels. Lead was compared to the more stringent Method A cleanup level. It was concluded
that none of these analytes are present in concentrations of concern.

3.2.2.2 Ions. No ions were analyzed in Phase 2 sampies.

3.2.2.3 Organics. No volatile organic compounds were detected in any of the water samples. The
only compounds of significance found in soil samples were toluene, methylene chloride, and acetone.
These three compounds are considered to be common laboratory contaminants and, with the exception
of two toluene results, were found only in very low concentrations. When compared to the MTCA
cleanup levels, WAC-173-340 (3}, all reported values for the three compounds are significantly below
cleanup levels.

No semivolatile organic compounds were detected in any of the soil samples. All semivolatile
organic compounds found in the water samples were at very low levels.

No pesticides or PCBs were detected in any samples.
3.2.2.4 Radionuclides. Radionuclide analyses were performed on several samples but have not been

summarized to date. It is anticipated that the analyses will be summarized and included with the Field
Investigation Report (Volume 2) of this document.
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3.2.3 Phase 3 Data Summary

The objective of Phase 3 characterization sampling was to collect data to evaluate potential
dangerous waste contarnination in the vadose zone beneath the 216-B-3A, 216-B-3B, and 216-B-3C
Expansion Ponds. The complete list of Phase 3 sampling analytes and analyses is provided in the
Vadose Zone Investigation of the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds,
WHC-SD-EN-AP-104 (WHC 1992b). A brief summary of Phase 3 analytical results follows.

3.2.3.1 Inorganics (Metals and Ions). The Phase 3 list of inorganic analytes are identical to those
of Phase 1 excluding lithium, strontium, tin, titanium, zirconium, bromide, nitrite, and phosphate.
Metal analytes detected were compared to the Hanford Site Background, local background levels
(from Phase 1 sampling), and health-based standards. Of the analyses that showed levels above
detection limits, none are considered to indicate contamination relative to local background levels.

--- - Beryllium results-were reported-at tevels that exceeded the MTCA Method B cleanup
standards but below the Hanford Site Background threshold value. Based on the regional beryllium
background concentration and the limited number of sample data, there is insubstantial evidence to
conclude that the Expansion Ponds contain regulated levels of beryllium.

3.2.3.2 Organics. The organic analytes detected were dismissed as contaminants in the vadose zone
because of their low concentrations and status as common laboratory contaminants.

3.2.4 Summary of Known Unplanned Release Data

Six known unplanned releases may have affected the 200-BP-11 Operable Unit and are
described in Section 2.1.5. The pertinent contamination data resulting from these releases are
summarized below. Note that some of the releases occurred outside the operable unijt but are
mentioned because they may have contributed contamination to the operable unit.

Unplanned Release UPR-2(00-E-32 released approximately 5,000,000 L of water contaminated
with about 30 Ci of cerium-144 and 0.05 Ci of strontium-90 to the 216-B-2-1 Ditch (200-BP-8
Operable Unit}. This release is likely to have affected the 216-B-3-1 Ditch and the 216-B-3 Main
Pond, but the extent of contamination that reached these units is not known.

Unplanned Release UPR-200-E-34 released approximately 2,500 Ci of mixed fission products
to the 216-B-3-1 Ditch and 216-B-3 Main Pond (and overflow pond). This release was a major
source of radioactive contamination to the ditch and resulted in its ultimate deactivation.

Unplanned Release UPR-200-E-51 released approximately 51 kg of cadmium nitrate to the
216-B-3-3 Ditch and main pond (and overflow pond).

Unplanned Release UPR-200-E-138 released approximately 1,000 Ci of strontium-90 to the
216-B-2-2 Ditch (200-BP-8 Operable Unit). This release is likely to have contributed contamination
to the 216-B-3-2 Ditch and main pond (and overflow pond). The 216-B-2-2 and 216-B-3-2 Ditches
were closed as a result of this release.
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3.2.5 WHC Operational Environmental Monitoring

Wastewater from chemical processing plants and other facilities is sampled by the WHC
Operational Environmental Monitoring Program (OEMP) at the point of discharge to ensure
compliance with WHC internal standards and applicable DOE standards. As an additional operational
check, the WHC OEMP also collects surface water, vegetation, and sediment samples from the active
ditches and ponds, which included the ditches and ponds from the 200-BP-11 Operable Unit. The
majority of the data collected for 200-BP-11 is summarized in the B Plant AAMS Report {DOE-RL
1993¢). Currently, the 216-B-3C Expansion Pond is the only active waste management unit in
200-BP-11 being sampled under the WHC OEMP.

The surface water samples collected from the OEMP were composited and analyzed monthly
for gross alpha, gross beta, gamma-emitting radionuclides, and strontium-90. Additionally, the
surface water was analyzed for pH, nitrate, and tritium. Samples of aquatic vegetation were collected
from the ponds and ditches yearly to determine root uptake of radionuclides from potentially
contaminated sediments. Along with vegetation samples, sediment samples were collected to measure
the accumulation of radionuclides. The sediment samples consist of a composite of five plugs, each
900 cm® by 2.5 cm deep. The vegetation and sediment samples were analyzed for gamma-emitting
radionuclides, strontium-90, plutonium-239, and uranium.

The results from the WHC OEMP analyses confirm that radionuclides have been disposed to
the operable unit. However, the analyses do not provide information regarding the extent of
contamination in the soils and therefore will not be considered further in the RFI/CMS for the
200-BP-11 Operable Unit.

3.3 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT

This section summarizes the information needed to support a qualitative and quantitative
evaluation of the human health and environmental hazards as provided in Section 4.2 of the B Plant
AAMS Report (DOE-RL 1993c). The AAMS report assessment includes a discussion of release
mechanisms and potential transport pathways: develops a conceptual model of human exposure based
on these pathways; and presents the physical, radiological, and toxicological characteristics of the
known or suspected contaminants. The AAMS report assessment of environmental risks was severely
constrained by the relative lack of data regarding potentially exposed biotic populations and exposure
pathways. The most important data for this work/closure plan are the conceptual model and potential
contaminants of concern to the operable unit.

3.3.1 Concepiual Model

Contaminants were intentionally and unintentionally released to the environment in the
200-BP-11 Operable Unit. The release mechanisms and transport pathways are discussed in
Sections 4.2.1 and 4.2.2 of the B Plant AAMS Report (DOE-RL. 1993¢).

Figure 3-2 presents a graphical summary of the physical characteristics and mechanisms at the

Hanford Site that could potentially affect the generation, transport, and impact of contamination in the
200-BP-11 Operable Unit on humans and biota {conceptual model),
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There are four exposure routes by which humans (offsite and onsite) and other biota (plants
and animals) can be exposed to contaminants released in the operable unit.

. Inhalation of airborne volatiles or fugitive dust with adsorbed contamination

. Ingestion of fugitive dust, surface soils, biota (either directly or through the food
chain), or groundwater

. Direct contact with the waste materials (such as those exhumed by burrowing
animals), contaminated surface soils, sediment, or piants

. Direct radiation from waste materials, surface soils and sediment, or fugitive dust.

The conceptual model is discussed in more detail in Sections 4.2.3 and 5.2 of the B Plant
AAMS Report (DOE-RL 1993c).

3.3.2 Potential Contaminants of Concern

Candidate potential contaminants of concern for the 200-BP-11 Operable Unit are identified in
Table 3-1. This list is a compilation of contaminants listed in the B Plant AAMS Report (DOE-RL
1993c). Note that this list also includes all the contaminants identified in the 216-B-3 Pond System
Closure/Postclosure Plan (DOE-RL 1990a). Additionally, as a conservative measure, candidate
potential contaminants of concern listed in the PUREX Plant AAMS Report (DOE-RL 1993f) that
were not listed in the B Plant AAMS Report were added to Table 3-1, The chemicals and
radionuclides listed in Table 3-1 were selected based on their known usage in process streams,
presence in waste, disposal in waste management units, historical association, or detection in
environmental media at the B Plant Aggregate Area. Thus, for the 200-BP-11 Operabie Unit, the list
of candidate contaminants is considered a conservative list because most of these contaminants would
not have been disposed to the operable unit in any appreciable quantity.

As discussed in the B Plant AAMS Report (DOE-RL 1993c¢, p. 4-62), the list of candidate
contaminants was shortened by removing short-lived radionuclides, chemicals with no known
carcinogenic or toxic effects, and progeny radionuclides that will not build to more than 1% of the
parent activity within 50 years. However, during the DQO process discussed in Section 4.2.1,
Ecology expressed uncertainty regarding discharges to the facility and requested that the candidate
contaminants be compared to the Discarded Chemical Products List in WAC 173-303-9903 (Ecology
1989) and the Groundwater Monitering List (Appendix IX) of 40 CFR 264 (EPA 1989c). At the
request of Ecology, candidate contaminants found in both Table 3-1 and the Discarded Chemical
Products List and/or the Groundwater Monitoring List were included as potential contaminants of
concern for the 200-BP-11 Operable Unit. The contaminants reinstated as a potential concern are
potassium, selenium, acetic acid (acetate), formaldehyde, naphthalene, and 1,1,2-trichloroethane.

The final list of potential contaminants of concern for the 200-BP-11 Operable Unit is
provided in Table 3-2 under the "Recommended by AAMS Report” column. Thorium-228 has been
added to Table 3-2 because it is the parent of the lead-212 isotope and is easily analyzed. Tin-126
has also been added because it is the parent of the antimony-126 and -126m isotopes. The
radionuclide list in the "Recommended by AAMS Report” column in Table 3-2 was shortened based
on decay chains, their correlation to other radionuclides, and/or known concentrations in Hanford Site

3-8
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processing streams. These decay chains and correlations are provided in the footnotes of Table 3-2.
The shortened list of potential contaminants of concern is listed in the "Selected for 200-BP-11"
column in Table 3-2.

The majority of the potential contaminants of concern selected by this work/closure plan will
be analyzed directly. However, many radionuclides will be excluded from analyses because their
concentrations can be assessed from other short-lived parent or daughter concentrations. These
radionuclides are listed in the "Indirect Analysis" column of Table 3-2. The final target analyte list
presented in Table 5-7 is derived from the "Direct Analysis” column of Table 3-2.

3.4 CORRECTIVE MEASURE REQUIREMENTS

The Superfund Amendments and Reauthorization Act of 1986 amended CERCLA by requiring
that all applicable or relevant and appropriate requirements (ARARs) be employed during
implementation of a hazardous waste management cleanup. This work/closure plan will follow the
same strategy with the CMRs.

The CMRs focus on federal and state statutes, regulations, criteria, and guidelines. Also
included in the evaluation were DOE orders that carry out authority granted to the DOE by the
Atomic Energy Act. The DOE orders are considered potential "to-be-considered" (TBC) criteria.
The TBC criteria are other federal and state criteria, advisories, and regulatory guidance that are not
promulgated regulations, but are to be considered in evaluating alternatives. The B Plant AAMS
Report (DOE-RL 1993c) evaluates contaminant-, location-, and action-specific CMRs.

Contaminant-specific CMRs are usually health- or risk-based numerical values or
methodologies that, when applied to unit-specific conditions, result in the establishment of numerical
contaminant values that are generally recognized by the regulatory agencies as reasonable to protect
human health and the environment. In the case of the 200-BP-11 Operable Unit, contaminant-specific
CMRs address chemical constituents and/or radionuclides. The potential contaminant-specific CMRs
that were evaluated for the 200-BP-11 Operable Unit are discussed in Section 6.2 of the B Plant
AAMS Report (DOE-RL 1993c).

The potential location-specific CMRs that were evaluated for the 200-BP-11 Operable Unit are
discussed in Section 6.3 of the B Plant AAMS Report (DOE-RL 1993c). The potential action-specific
CMRs that were evaluated are discussed in Section 6.4 of the B Plant AAMS Report (DOE-RL
1993c).

A full assessment of CMRs will be performed in Volume 3 of this document after the field
investigation has been completed and evaluated.
3.5 PRELIMINARY CORRECTIVE MEASURE OBJECTIVES AND ALTERNATIVES

The preliminary corrective measure (remedial action) technologies are described in
Chapter 7.0 of the B Plant AAMS Report (DOE-RL 1993c). In the AAMS report preliminary RAOs,
general response actions, remedial technologies, and potential corrective measure alternatives were

identified based on contaminants of concern, potential routes of exposure, and potential CMRs. The
overall objective of Chapter 7.0 was to identify viable and innovative remedial action alternatives for

3-9
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each medium of concern. Chapter 5.0 of this work/closure plan also discusses corrective measures
development, screening, and analysis. These corrective measure alternatives are general and cover a
broad range of actions. The preliminary remedial action alternatives will be used to focus the range
of alternatives evaluated in unit-specific CMSs. The preliminary alternatives were also developed to
help identify additional unit-specific information that would be needed to complete an alternative
development and evaluation. This additional information will be gathered through site field
investigations or treatability studies.
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Figure 3-1. Current Flow Routes from Facilities Discharging to the 200-BP-11 Operable Unit.
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Figure 3-2. Conceptual Model Flowchart of the 200-BP-11 Operable Unit.
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Table 3-1. Candidate Potential Contaminants of Concern for the
200-BP-11 Operable Unit. (sheet 1 of 3)

RADIONUCLIDES

Gross Alpha
Gross Beta

TRANSURANICS

Americium-241
Americium-242
Arpericium-242m
Americium-243
Curium-242%
Curium-244
Curium-245
Neptunium-237
Neptunium-238¥
Neptuninm-239%
Plutonium-238
Plutonium-239/240
Plutonium-241
Plutonium-242

URANIUM

Uranium-233
Uranium-234
Uranium-235
Uranium-236
Uranium-238

FISSION PRODUCTS

Actinium-225
Actinium-227
Actinium-228¥
Antimony-126¥
Antimony-126m¥
Astitine-217
Barium-135m?
Barium-137m
Barium-140%
Beryllium-7
Bismuth-210
Bismuth-211
Bismuth-212¥
Bismuth-213
Bismuth-214
Carbon-14
Cerium-[41¥
Cerium-144¥

Cesium-134
Cesium-1353
Cesium-137
Cobalt-37¢
Cobalt-58¥
Cobalt-60
Europium-152
Europium-154
Europium-155
Francium-221
Francium-223%
Gadolinium-152
Iodine-129
Tron-59%
Lanthanum-140¥
Lead-209
Lead-210
Lead-211
Lead-212¥
Lead-214
Manganese-54¥
Nickel-59
Nickel-63
Niobitum-93m
Niobium-95¢
Niobium-95m¥
Palladium-107
Polonium-210
Polonium-211¥
Polonium-212¥
Polonium-213
Polonium-214
Polonium-215
Polonium-216%
Polonium-218
Potassium-40

Praeseodymium- | 44¥
Praeseodymium- [44m¥

Promethium-147
Protactinium-231
Protactinium-233*
Protactinium-234¥
Protactinium-234m
Radium
Radium-223

* Radium-224*

Radium-225
Radium-226
Radium-228
Radon-219

T3-1.1

Radon-220¥
Radon-222
Rhodium-103¥
Rhodium-103m*
Rhodium-106¥
Ruthenium-103
Ruthenium-106
Samarium-147
Samarium-151
Selenium-79
Silver-110¢
Silver-110m¥
Sodium-22
Strontium-85*
Strontium-89¥
Strontium-90
Technetium-99
Tellurium-129
Thallium-207
Thalliem-208¥
Thallium-209
Thorium-227
Thorium-228
Thorium-229
Thorium-230
Thorium-231
Thorium-232
Thorium-233%
Thorium-234
Tin-113
Tin-126¥
Tritium
Yttrium-90
Yttrium-91%
Zinc-65¥
Zirconum-93
Zirconium-95¥

INORGANIC CHEMICALS

Acetic acid

Alkaline liquids

Aluminum

Aluminum nitrate {mono basic)
Aluminum nitrate nonahydrate
Ammonia (anhydrous)
Ammonium carbonate
Ammonium fluoride
Ammonium hydroxide
Ammeoenium ion
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Table 3-1 Candidate Potential Contaminants of Concern for the

200-BP-11 Operable Unit. (sheet 2 of 3)

INORGANIC CHEMICALS
{cont.)

Ammonium nitrate

Ammonium oxalate

Ammonium silicofluoride

Ammonium sulfate

Ammonium oxalate

Ammonium silicofluoride

Ammonium sulfate

Ammeoenium sulfite

Antifreeze
{Ethylene Glycol)

Arsenic

Barium

Barium nitrate

Beryllium

Bismuth

Bismuth nitrate

Bismuth phosphate

Boric acid

Boron

Cadmium

Cadmium nitrate

Calcium

Calcium carbonate

Calcium chloride

Carbon dioxide

Carbonate

Ceric fluoride

Ceric iodate

Ceric nitrate

Ceric sulfate

Cerium

Cesium carbonate

Cesium chioride

Chloride

Chromium

Chromiurn nitrate

Chromous sulfate

Copper

Cyanide

Dow Anti-Foam B

Duolite ARC-359 (IX Resin)
(sulfonated phenolic)

Ferric cyanide

Ferric nitrate

Ferrous sulfamate

Ferrous sulfate

;
=

Fluoride

Hydrobromic acid

Hydrochloric acid

Hydrofluoric acid

Hydrogen

Hydrogen fluoride

Hydrogen peroxide

Hydroiodic acid

Hydroxide

Hydroxyacetic acid

Hydroxylamine hydrochloride

Hyflo-Super-Cel
(contains silica)

Iron

Lanthanum fluoride

Lanthanum hydroxide

Lanthanum nitrate

Lanthanum-neodynium nitrate

Lead

Lead nitrate

Lithium

Magnesium

Magnesium carbonate

Magnesium nitrate

Manganese

Mercuric nitrate

Mercury

Misc, toxic process chemicals

Nickel

Nickel nitrate

Niobium

Nitrate

Nitric acid

Nitrite

Normal paraffin hydrocarbon

Oxalic acid

Periodic acid

Phosphate

Phosphoric acid

Phosphorous pentoxide

Phosphotungetic acid

Plutonium fluoride

Plutonium nitrate

Plutonium peroxide

Potassium

Potassium carbonate

Potassium ferrocyanide

Potassium fluoride

Potassium hydroxide

T3-1.2

Potassium oxalate
Potassium permanganate
Plutonium-lanthanum fluoride
Plutonium-lanthanum oxide
Rubidium

Selenium

Silica

Silicon

Silicon trioxide
Silver

Silver nitrate
Sodium

Sodium aluminate
Sodium bismuthate
Sodium bisulfate
Sodium bromate
Sodium carbonate
Sodium citrate
Sodium dichromate
Sodium ferrocyanide
Sodium fluoride
Sodium gluconate
Sodium hydroxide
Sodium nitrate
Sodium nitrite
Sodium persulfate
Sodium phosphate
Sodium sulfate
Sodium thiosulfare
Strontium

Strontium carbonate
Strontium fluoride
Strontium sulfate
Sulfamic acid
Sulfate

Sulfuric acid
Tartaric acid
Thorium

Tin

Titanium

Tungsten

Uranium

Uranium oxide
Urany1 nitrate hexahydrate
Vanadium

Various acids
Yttrium

Zeolon

Zinc
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Table 3-1. Candidate Potential Contaminants of Concern for the
200-BP-11 Operable Unit. (sheet 3 of 3)

INORGANIC CHEMICALDS {cont.}

Zirconium
Zirconium oxide
Zirconyl nitrate

ORGANIC CHEMICALS

1-Butanol

2-Butanone

Acetone

Bismuth phosphate

Butanoic acid

Butyl alcohol

Butylated hydroxy toluene

Carbon tetrachioride

Cesium phosphotungetic salts

Chloroform

Chloroplatinic acid

Citric acid

Decane

Di-2-ethyl hexy! phosphoric
acid

Dibutyl butyl phosphonate

Dibutyl phosphate

Dichloromethane

Diesel fuel

Dowex 21 K/Amberlite
XE-270 (IX Resin)

Ethanol

Ethy! ether

Flammable solvents

Formaldehyde (solution)

Glycolate

Grease

Halogenated hydrocarbons

Hydrazine

Hydroxy acetic acid-Trisodium

hydroxy ethylene-Diamine
triacetic acid

Hydroxylamine nitrate

Tonac A-380/Pemutit SK
(IX Resin)

Isopropyl alcohol

Kerosene

Methyl ethyl ketone

Methylene chloride

Misc. toxic process chemicals

Molybdate-citrate reagent

Monobuty] phosphate

Normal paraffin hydrocarbon

Oxalate

Paraffin hydrocarbons

PCBs

Propanol

Shell E-2342 (Napthalene and
paraffin)

Sodium acetate

Soltrol-17¢ (C10H,, to
ClgH,,; purified kerosene)

Sugar (sucrose)

Tartaric acid

Tetrasodium ethylene diamine
tetra-acetate (EDTA)

Thenoyltriflucroacetone

Toluene

Tri-n-dodecylamine

Tributyl phosphate

Trichloroethane

Trichloromethane

Trisodium hydroxyethyl
ethylene-diamine triacetate
(HEDTA)

Waste paint and thinners

Zeolite AW-500 (IX Resin)

source: B Plant and PUREX Plant AAMS Reports, Tables 4-22 and 4-32, respectively (DOE-RL 1993c,

19931).

*The radionuclide has a half-life of <1 year and, if it is a daughter product, the parent has a half-life of
<1 year, or the buildup of the short-lived daughter would result in an activity of <1% of the parent

radionuclide’s initial activity.

Rp—
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 1 of 6)

Recommended by AAMS Report S;ég‘:’gg_ﬁr Direct Analysis Indirect Analysis
Gross Alpha X
Gross Beta X
THORIUM/URANIUM
Th-227 X NOTE 1
Th-228 (see Note 3) X
Th-229 X NOTE 2
Th-230 X X
Th-231 X NOTE 1
Th-232 X X
Th-234 X NOTE 3
U-233 X NOTE 6 NOTE 2
U-234 X NOTE 6 NOTE 4
U-235 X NOTE 6 NOTE 1
U-236 X NOTE 6 NOTE 5
U-238 X NOTE 8
TRANSURANICS
Np-237 X X
Np-239 X NOTE 7
Pu-238 X X
Pu-239/240 X
Pu-241 X
Pu-242 X NOTE 8
Am-241 X X
Am-242 X NOTE 8
Am-242m X NOTE 8
Am-243 X NOTE 7
Cm-242 X NOTE 8
Cm-244 X X
Cm-245 X NOTE 9

T3-2.1
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 2 of 6)

Recommended by AAMS Report Sz"ég‘fgg_f"lf Direct Analysis | Indirect Analysis
ACTIVATION PRODUCTS

H-3 (Water Only) X X

C-14 X NOTE 10
Na-22 X NOTE 11
K40 X NOTE 12
Ni-59 X NOTE 13
Ni-63 X NOTE 13
Co-60 X X

FISSION PRODUCTS

Se-79 X NOTE 10
Se-90 X NOTE 14

Y-90 X NOTE 14
Zr-93 X NOTE 10
Nb-93m X NOTE 10
Tc-09 X X

Ru-106 X NOTE 11
Pd-107 X NOTE 10
Sn-126 (see NOTE 10) NOTE 10
Sb-126 X NOTE 15
Sb-126m X NOTE 15
1129 X NOTE 10
Cs-134 X NOTE 11
Cs-135 X NOTE 10
Cs-137 X NOTE 16

Ba-137m X NOTE 16
Pm-143 X NOTE 11
Sm-147 X NOTE 10
Sm-151 X NOTE 17

Eu-152 X X

Eu-154 X X

T3-2.2
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 3 of 6)

Selected for

Recommended by AAMS Report 300-BP-11 Direct Analysis Indirect Analysis
Eu-155 X X
Gd-152 X NOTE 12
DAUGHTER PRODUCTS
TI-207 X NOTE 1
Pb-209 X NOTE 2
Pb-210 X NOTE 4
Pb-211 X NOTE 1
Pb-212 X NOTE §
Pb-214 X NOTE 4
: S Bi-210 X NOTE 4
Bi-211 X NOTE 1
S Bi-213 X NOTE 2
Bi-214 X NOTE 4
Po-210 X NOTE 4
Po-213 X NOTE 2
Po-214 X NOTE 4
Po-215 X NOTE |
Po-218 X NOTE 4
At-217 X NOTE 2
Rn-219 X NOTE 1
Rn-222 X NOTE 4
Fr-221 X NOTE 2
Ra-223 X NOTE 1
Ra-225 X NOTE 2
Ra-226 X NOTE 4
Ra-228 X NOTE 5
Ac-225 X NOTE 2
Ac-227 X NOTE 1
Pa-231 X NOTE 1
Pa-234m X NOTE 3

T3-2.3
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 4 of 6)

Recommended by AAMS Report S;ég‘igg_ﬁr Direct Analysis Indirect Analysis
HEAVY METALS
Arsenic X
Barium X
Beryllium X
Bismuth NOTE 18
Cadmium X X
Chromium X X
Copper X X
Iron X X
Lead X X
Manganese X X
Mercury X X
Nickel X X
Potassium NOTE 19 X
Selenium NOTE 19 X
Silver X X
Tin X X
Uranium NOTE 6 X
Vanadium X X
Zinc X X
OTHER INORGANICS
Acetic acid NOTE 19
Ammonia X X
Boron X X
Cyanide X X
Fluoride X X
Nitrate/Nitrite X X
Sulfuric Acid X X
VOLATILE ORGANICS
Acetone
1-Butanol (Butyl aicohol) X

T3-2.4
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 5 of 6)

Recommended by AAMS Report S;égfgg_ﬁr Direct Analysis Indirect Analysis
VOLATILE ORGANICS (cont.)
2-Butanone (MEK, methy! ethyl ketone) X X
Carbon tetrachloride X X
Chloroform X X
Ethyl ether X X
Methylene chloride X X
Toiuene X X
1,1,1-Trichloroethane X X
1,1,2-Trichloroethane NOTE 19 X
SEMIVOLATILE ORGANICS
Hydrazine ’ ’ X ' NOTE 20
Formaldehyde NOTE 19
Kerosene X X
Napthalene NOTE 19 X
PCBs X X
Tributyl phosphate X X
NOTES:
1. Uranium-235, thorium-231, protactinium-231, actinium-227, thorium-227, radium-223, radon-219,

polonium-215, lead-211, bismuth-211, and thallium-207 are decay products of the plutonium-239.
Uranium-235 plus daughter’s activities will never be greater than 3.5E-5 times the base activity of
plutonium-239,

2. Protactinium-233, uranium-233, thorium-229, radium-225, actinium-225, francium-221, astitine-217,
bismuth-213, thallium-209, polonium-213. and lead-209 are decay products of neptunium-237.
Protactinium-233 plus daughter activities will never be greater than 8.2E-1 times the base activity of
neptunium-237.

3. Thorium-234 and protactinium-234m are decay products of uranium-238. Thorium-234 plus daughter’s
activities wiil never be greater than 1.CE1 times the base activity of uranium-238. Additionally, the half-
life of protactinium-234m is only 1.2 minutes.

4. Uranium-234, thorium-230, radium-226, raden-222, polonium-218, lead-214, astitine-218, bismuth-214,
polonium-214, thallium-210, lead-210, bismuth-210, thallium-206, and polonium-210 are the decay
products of plutonium-238. Uranium-234 plus daughter’s activities will never be greater than 3,8E-4 times
the base activity of plutonium-238,

T3-2.5
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Table 3-2. Selection Process for 200-BP-11 Contaminants of Concern. (sheet 6 of 6)

5. Uranium-236, thorum-232, radium-228, actinium-228, thorium-228, radium-224, radon-220,
polonium-216. astitine-216, lead-212, bismuth-212, thallium-208, and polonium-212 are decay products of
curium-244 and plutonium-240 decay chain. Uranium-236 activity will never be greater than 2.0E-3 times
plutonium-240 base activity. Thoriumn-232 plus daughter’s activities will never be greater than 2.5E-4
times the base activity of uranium-236. Thorium-228 is added to the list of potential contaminants of
concern because it is a parent to lead-212 and is readily analyzed.

6. Initially, total chemical uranium will be analyzed. If total uranium exceeds 10 pg/mg, the individuai
isotopes will be analyzed. Uranium-238 is the primary 99+ % isotope in natural uranium and still
represents 98+ % of the isotope in Hanford reactor fuels. The 10 ug/mg value for total uranium will yield
the 3.8 pCi/g Industrial value for uranium-238 as shown in Appendix C.

7. Americium-243 decays to neptunium-239, which decays to plutenium-239. Plutonium-239 will be
anaiyzed.
8. Plutonium-238, uranium-238, americium-242, plutonium-242, and curium-242 are decay products of

americium-242m. Plutonium-238 will be analyzed. Uranium-238 will be analyzed if total uranium is
found in a concentration greater than or equal to 10 ug/mg.

9. Curium-245 decays to plutonium-241, which will be analyzed.

10. Carbon-14, cesium-135, iodine-129, niobium-93m, palladium-107, samarium-147, selenium-79, tin-126,
and zirconium-93 will each have an activity of less than 5.0E-5 times cesium-137 or strontium-90 in a
normal fission product mixture. Tin-126 is added to the potential contaminants of concern because it is the
parent of antimony-126 and -126m. '

1. Sodium-22, cesium-134, ruthenium-106, and promethium-143 each have a half-life of less than 3 years,
thus no parent is present to "feed" continuing ingrowth.

12. Potassium-40 and gadolinium-152 are natural occurring radioactive elements with minimal production in
fission reactors.

13. Nickel-59 and -63. Nickel-59 activity is less than 5.0E-6 times cesium-137 or strontiam-90 activity in
Hanford reprocessing streams. Nickel-63 activity is less than 5.0E-4 times cesium-137 or. strontium-90

activity in Hanford reprocessing streams.

14. Yttrium-90 is a daughter product of strontium-90 and is the isotope actually measured in the strontium-90
analysis.

15. Antimony-126 and -126m are daughter products of tin-126. Additionally, Sm-126m has a half-life of only

19 minutes.
16. Barium-137m is a daughter product of cesium-137.
17. There are currently no routine commercial analytical methods for detecting samarium-151.
18. Bismuth is not a contaminant of concern and is added only as an indicater per the request of the EPA.
19. Potassium, selenium, acetic acid, 1.1,2-trichlorethane, formaldehyde, and naphthalene are included because

they are listed in both Table 3-1, "Candidate Contaminants of Concern for 200-BP-11 Operable Unit," and
Table 173-303-9903 WAC, "Discarded Chemical Products List” (Ecology 1989) and/or 40 CFR 264,
Appendix IX, "Groundwater Monitoring List” (EPA 1989c¢).

20. Hydrazine will not be analyzed due to its rapid degradation to nonhazardous constituents,

T3-2.6
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4.0 WORK PLAN APPROACH AND RATIONALE

The overall approach to the 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure
Plan investigation is based on the process set forth in the Hanford Past-Practice Strategy (DOE-RL
1991b) and recommendations made in the B Plant Source Aggregate Area Management Study Report
(DOE-RL 1993c). The Hanford Past-Practice Strategy identifies the need to accelerate the cleanup
process by favoring interim cleanup activities for high-priority contaminated zones. While the
200-BP-11 Operable Unit is not a high-priority contaminated zone based on concentrations identified
to date, it does retain a high prioritization for investigation to address the active RCRA TSDs
scheduled for closure under the Tri-Party Agreement. The B Plant Aggregate Area Management
Study (AAMS) Report (DOE-RL 1993c¢) initiated the implementation of the Hanford Past-Practice
Strategy (DOE-RL 1991b) by identifying the 200-BP-11 Operable Unit for additional characterization
under an LFI, as identified in Chapter 1.0. Also described in Chapter 1.0 is the integration of the
past-practice work plan with the RCRA TSD unit closure/postclosure plan. As a result, the near-term
strategy for the 200-BP-11 Operable Unit is to conduct a field investigation, QRA, and a CMS. The
QRA and CMS will lead to decisions on corrective measures for both the RCRA TSD and RCRA
past-practice units. The strategy for conducting the field investigation will be to conduct
characterization of potential contaminants where existing data are considered insufficient to make
decisions for determining the need for a corrective measure.

This chapter develops the rationale used to design the field program for the 200-BP-11
Operable Unit field investigation and to support characterization of the RCRA TSD unit that may
undergo closure/postclosure (i.e., the 216-B-3 Main Pond and 216-B-3-3 Ditch). Another RCRA
TSD unit consisting of the 216-B-3A, 216-B-3B, and 216-B-3C Expansions Ponds is being clean
closed under the 216-B-3 Expansion Ponds Closure Plan (DOE-RL 1993b), and therefore this chapter
will address only radionuclide contamination for these units. Because the operable unit contains both
RCRA past-practice and RCRA TSD waste management units, different approaches to the
investigation are required for the different types of units. Data are needed to refine the existing
conceptual model and to conduct a QRA for past-practice units to support corrective measure
determinations, as applicable, following the Hanford past-practice strategy decision-making process.
Data will be evaluated following completion of the proposed investigation program to determine
whether additional data are necessary to determine contaminant nature and extent and whether it is
appropriate to pursue RCRA TSD unit clean closure.

Section 4.1 of this work/closure plan describes the data uses defined by the Hanford past-
practice strategy, data needs described in Chapter 8.0 of the B Plant AAMS Report (DOE-RL 1993c),
and data required to support closure of RCRA TSD units. Section 4.2 discusses the rationale for
selecting specific field investigation activities to fill data gaps.

4.1 FIELD INVESTIGATION DATA USES AND DATA NEEDS

The field investigation will address past-practice issues for the operable unit while, at the
same time, establish data that support addressing issues under an RFI for the RCRA TSD units. The
field investigation, as defined in the Hanford Past-Practice Strategy (DOE-RL 1991b), addresses two
primary data uses: refinement of the operable unit conceptual model and support of the performance
of a QRA. The QRA will address past-practice units and radionuclide contaminants for all of the
operable unit. While a QRA normally is not performed for TSD units, it will also include these units
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for the 200-BP-11 Operable Unit to maintain a consistent approach. The evaluation of contaminant
distributions in the QRA will support determinations to identify potential corrective measures or other
appropriate paths. The primary areas for refinement of the conceptual model are indicated in
Chapter 8.0 of the B Plant AAMS Report (DOE-RL 1993c). The data needs for refinement of the
conceptual model can be expressed in the following categories:

Hydrostratigraphy

Vadose zone properties

Source contributions

Nature and extent of contamination,

The QRA relies on the development of the conceptual model to conduct a preliminary human
health risk assessment following the guidelines presented in the Hanford Site Baseline Risk
Assessment Methodology (HSBRAM; DOE-RL 1993e) (see Section 5.1.7). Primarily, the QRA
requires identification and definition of contamination in soil to help identify whether contaminated
areas may be recommended for corrective measure designation. Ecological risks will be evaluated
through an ecological characterization plan separate from this work plan that will address the
200 Areas as a whole. RCRA requires that the contaminant concentrations meet the MTCA
Method B (WAC 173-340) residential soil cleanup standards in order to achieve clean closure of the
TSD unit.

The data uses for the field investigation (refinement of the conceptual model and completion
of a QRA) and corresponding general data needs for the 200-BP-11 Operable Unit are shown in
Figure 4-1, along with specific data needs for each general category. Figure 4-1 also indicates the
activities planned to address these needs, which are discussed in Section 4.2. All of these data needs
are considered essential to fill field investigation data gaps previously identified in the B Plant AAMS
Report (DOE-RL 1993¢). The most important need for the corrective measures decision process is to
further define the nature and extent of contamination. This need is followed in importance by the
need to further define vadose zone properties. Further definition of hydrostratigraphy and source
contributions are important gaps to fill, but are not the main drivers of field activities proposed in this
work plan.

The B Plant AAMS Report developed specific data needs for the data uses in source operable
units, as presented in Section 8.2.2 of the B Plant AAMS Report (DOE-RL 1993¢c). During the
AAMS report process, the available data were compiled and reviewed to determine usefuiness and to
identify data gaps. These data gaps are derived from information presented in Chapters 2.0, 3.0,
and 4.0 of the B Plant AAMS Report and are described in detail in Chapter 8.0 of the B Plant AAMS
Report. General data needs identified in the B Plant AAMS Report fall into the categories shown in
Figure 4-1. The general data needs are divided into two or more specific data needs that describe
individual parameters or groups of parameters to be obtained in this field program. Figure 4-1
identifies the relationship between the data uses and data needs and illustrates the field activities
required to obtain specific parameters necessary to fill those needs.

The relationship between data uses and general and specific data needs described herein and
outlined in Figure 4-1 forms the basis for planning field and other activities to collect required data
from the field investigation, as presented in Section 4.2. The data collection program is developed
using a DQO process consistent with EPA guidance (EPA 1987) and with DQOs discussed in the
B Plant AAMS Report (DOE-RL 1993c). The most recent EPA guidance (EPA 1993) was utilized



OO0 S Oy Lh B R

DOE/RL-93-74, Draft A

during several DQO meetings among DOE-RL, Ecology, and EPA. Agreements reached are
discussed in Section 4.2.1.

4.2 FIELD INVESTIGATION DATA COLLECTION PROGRAM

This section presents the approach and rationale used in selecting the types of field
investigation data collection programs for the 200-BP-11 Operable Unit and 216-B-3 Main Pond
Work/Closure Plan. The field programs and other data collection activities are derived from
Chapter 8.0 of the B Plant AAMS Report (DOE-RL 1993c) using the DQO process discussed in
Section 4.2.1. As discussed in Section 4.1, data needs for the work plan were identified as the
primary information necessary to further develop and refine the operable unit conceptual model and to
complete a QRA.

To address general data needs, Chapter 8.0 of the B Plant AAMS Report (DOE-RL 1993c¢)
presents a data collection strategy that is applicable to the 200-BP-11 Source Operable Unit. The
general investigation strategies presented in the B Plant AAMS Report include contaminant nature and
extent investigation, source release investigation, and geologic investigation. This section builds on
these strategies by providing the rationale and specific DQOs for the data collection program
presented in Chapter 5.0. As part of the overall work plan rationale, the data collection program also
focuses on providing information needed to address current data gaps associated with the conceptual
model. In this way, the data collection program is designed to address work plan data needs by
resolving data gap issues using the current understanding of existing physical conditions and
contaminant distribution.

Section 4.2.1 summarizes the rationale for developing specific DQOs for the field and other
data collection activities. Sections 4.2.2 through 4.2.4 describe the rationale associated with the DQO
process for each of the data collection activities.

4.2.1 General Rationale for Developing Data Quality Objectives

The DQO process is used as a planning tool to develop a data collection strategy that is
compatible with intended operable unit data needs and uses. The DQO process helps ensure that the
right type and quality of data are collected to fulfill informational requirements for refining the
conceptual model, completing the QRA, and ultimately for determining the status of the contaminants
identified in the operable unit in accordance with the Hanford Past-Practice Strategy (DOE-RL
1991b) path alternatives, or in accordance to RCRA closure requirements for TSD units
(WAC 173-303-610). Within this context, DQOs represent qualitative and quantitative statements and
criteria used to develop the strategy for data collection and to determine the specific data parameters
to be measured or collected. The DQO process was used to optimize the number and location of
samples, measurements, chemical analyses, etc. necessary to satisfy the operable unit data needs, and
to obtain these data at an acceptable level of uncertainty. The DQO process also helps to make data
collection activities more efficient and more cost effective.

The DQO process for the 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure
Plan involved meetings held during the period of November 1993 to March 1994 among
representatives of the DOE, Ecology, and EPA. The DQO process resulted in an agreement letter
among the parties that identified specific data collection activities (Appendix C). The outcome of this
process is the specific activities identified in Sections 4.2.2 through 4.2.4 that are agreed to in
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common but subject to further review. In general, it was determined that data needs for the current
evaluation will address RCRA past-practice related issues while broadening the characterization of the
operable unit in support of resolving RCRA TSD related issues. The scope of the proposed field
activities is designed to assess whether potential contaminants occur within the operable unit at
maximum concentrations greater than MTCA Method C Soil Cleanup Levels for chemical
contaminants (WAC 173-340-745) or radionuclide activities greater than HSBRAM industrial
guidelines (DOE-RL 1993e). The proposed sampling scheme is a biased approach that targets
locations with the highest potential for contaminant accumulations based upon the conceptual model,
thereby identifying maximum concentrations through implementation of a limited field program.

Additional investigations may be conducted to refine the distribution of contarninants, as
necessary. For example, if contaminant concentrations are observed to be between residential MTCA
Method B and industrial MTCA Method C cleanup levels and/or radionuclides above HSBRAM
levels, further sampling may be required to determine with statistical confidence whether contaminants
exceed Method C industrial cleanup or HSBRAM industrial cleanup standards. In addition, RCRA
unit clean closure may be pursued if chemical contaminants are below residential cleanup levels.
Clean closure may be assessed through a statistical analysis of contaminants using existing data along
with data from proposed activities herein. The statistical analysis may identify data gaps that should
be filled in order to pursue RCRA unit clean closure,

Criteria used to define DQOs for each of the field activities listed in Figure 4-1 are detailed in
Tables 4-1 through 4-4. Each table lists the investigation objectives for addressing operable unit data
needs. Based on these objectives, the prioritized use of the information obtained is described in terms
of site characterization issues related to refinement of the conceptual model and completion of a QRA
based on the refined model. Parameters to be obtained are listed in Tables 4-1 through 4-4, along
with appropriate DQO guidelines for implementing the testing method or gathering the data.
Implementation guidelines for many of the field activities are expected to rely heavily on existing
Environmental Investigations Instructions (EIls) (WHC 1988b), which discuss in detail common
testing methods and procedures used at the Hanford Site. Implementation guidelines for some field
activities presented in the DQO tables also include reference to follow-on description of work
documents that are planned to provide supplementary detail to the work plan field investigation once
specific decisions have been made regarding drilling methods and other procedures.

Tables 4-1 through 4-4 also describe or reference the required parameter measurement limits
and quality criteria. The DQO tables list critical values or samples for data parameters to identify in
general terms the geographic areas, stratigraphic horizons, or other requirements where data are
needed to address data needs or other specific data gaps in the conceptual model. Critical samples or
other parameters for some field activities such as chemical analyses are prioritized with regard to the

--impertance -of the-data. -Constraints that may-limit the-data collection activity also are identified in

Tables 4-1 through 4-4.

4.2.1.1 Investigation Activities and Analyses. This section summarizes the rationale for general
field investigation activities and analyses developed for this work/closure plan.
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4.2.1.1.1 Field Activities. Each data need has certain requirements best fulfilled by specific
field activities. In addition, Figure 4-1 illustrates how each field activity generally addresses more
than one data need. The proposed field activities described in Sections 4.2.2 to 4.2.4 are summarized
as follows.

. Surface radiological surveys that have been conducted for normal operable unit
operations or are planned to be conducted for intrusive data collection activities will
be evaluated to determine if "hot spots” (radioactivity greater than twice background
levels) may be identified that exhibit radionuclide activities above background values.
If hot spots are identified, they may be used for refining locations of soil boring
locations and determining the need for surficial soil sampling.

. Borehole geologic logging and soil sampling for laboratory analyses of physical
properties will provide more data to assess operable unit stratigraphy and hydrologic
properties. Selected samples will be collected to characterize subsurface soil grain
size distribution, bulk density, moisture content, hydraulic conductivity, and pH.

. Soil sample collection and laboratory analysis for chemical concentrations and
radionuclide activities will provide data to assess the nature and extent of contaminants
in the vadose zone.

. Subsurface (borehole) geophysical surveys, especially those to obtain spectral gamma
data, will support the evaluation of contamination nature and extent.

4.2.1.1.2 Analyses. Soil samples will be collected in conjunction with the activities listed
above. These samples will be analyzed to assess contaminant concentration and/or to characterize
physical properties. The list of analyses for these samples is derived from the LFI contaminants of
concern listed in Section 3.1 (Table 3-2). Chemical analytical suites that include the contaminants of
concern are radionuclides, metals, other inorganic compounds, volatile organic compounds, and
semivolatile organic compounds. The properties to be measured in the physical sample suites include
grain size distribution, bulk density, pH, moisture content, and unsaturated hydraulic properties.
Analytes and analyses are discussed in Section 5.1.5 and the QAPjP (Appendix A).

4.2.1.2 Conceptual Model of Contaminant Distribution. A model of contaminant distribution can
be used to design an effective sampling program at each unit. Based on this model, sampling efforts
can be concentrated at locations and depths where contamination is expected, and fewer
"confirmatory"” samples need to be collected in areas where little or no contamination is expected.
Previous studies at the 216-B-3 Pond Compiex are the most important source of information for the
models. Additional data are available from studies conducted at similar waste management units.

4.2.1.2.1 Data from Previous Studies. A large body of data describing near-surface
contaminant distribution at the 216-B-3 Pond complex has already been collected (Section 3.2). In
addition, several studies of horizontal and vertical contaminant distribution have been conducted at the
216-U-10 Pond Complex and BY Cribs.

216-B-3 Pond Complex. An extensive sampling program has already been conducted at the
216-B-3 Pond complex as part of the RCRA closure characterization process. During the first 2
phases of the program, surface soil samples were collected from approximately 60 locations within the
ponds and from the 216-B-3-3 Ditch. Several surface soil samples were also collected outside of the

4-5



DOE/RL-93-74, Draft A

ditches and ponds to establish background levels for some contaminants. During Phase 3 of the
program, three borings were made through the vadose zone to groundwater, with one located at each
of the overflow ponds. The samples were analyzed for an extensive suite of organic and inorganic
contaminants, and for strontium-90, gross alpha, gross beta, and gamma scan.

The results of these analyses are summarized in Section 3.2 of this report. Organic and
radionuclide analytes were undetected in the samples or were identified at concentrations that were
below levels of concern. Inorganic anaiytes aiso generally were below levels of concern, with the
exception of lead, mercury, and cadmium, which were identified at levels slightly above naturally
occurring background concentrations for the 216-B-3 Pond complex.

Detected concentrations were observed at only near-background or near-detection-limit levels.
Even with these low-level detections, some general conclusions can be made about contaminant
distributions. Contaminant concentrations are higher in the 216-B-3 Main Pond than in the expansion
ponds or the 216-B-3-3 Ditch. Within the 216-B-3 Main Pond the highest levels of mercury, lead,
and cadmium are found in the central part of the pond, while the margins of the pond tend to exhibit
lower contaminant concentrations. The vadose zone beneath the expansion ponds does not appear to
be contaminated, and there is no evidence of deep vadose zone contamination beneath any of the other
units.

Furthermore, there are 2 upgradient and 18 downgradient groundwater monitoring wells
around the 216-B-3 Pond complex. The sampling resuits from these wells are summarized in
Chapter 4.0 of the 200 East Groundwater AAMS Report (DOE-RL 1993a). Tritium is the only
groundwater contaminant plume associated with the pond system. Scintillation probe profiles are
available for approximately 30 wells in and around the 216-B-3 Pond complex. These data were
analyzed in the B Plant AAMS Report, and no elevated gamma activity was noted within the vadose
zone soils of the area (DOE-RL 1993c¢).

216-U-10 Pond, 216-U-14 Ditch, and 216-Z-19 Ditch. Several large-scale liquid release
sites have been studied in the 200 West Area. These data can be used to model expected contaminant
distributions beneath comparable sites in the 200-BP-11 Operable Unit. Vertical and horizontal
contaminant distributions have been studied at the 216-U-10 Pond, the 216-U-14 Ditch, and the
216-Z-19 Ditch (the 216-U-10 Pond System).

These: units are comparable to the 200-BP-11 Operable Unit ditches and ponds in several
ways.

. The design and purpose of the ditches and ponds at each location are the same.

. The units both received large volumes of dilute liquid waste (1.65 x 10" L for the
216-U-10 Pond System and 2.4 x 10" L for the 216-B-3 Pond complex).

. Each unit received a diverse waste inventory with the same primary constituents. The
most important differences in inventory are that the U Pond received more than an

order of magnitude more plutonium than the B Pond, and the B Pond received almost
an order of magnitude more strontium-90 and cesium-137 than the U Pond.
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. Both pond complexes are underlain by the Hanford formation. The vadose zone
stratigraphy for the first 30 m (100 ft) beneath both areas is dominated by interbedded
gravels and sands with minor silt interbeds, although some variability in the formation
exists between the 200 West Area and the 200-BP-11 Operable Unit.

Last and Duncan (1980) and Last (1983) conducted an extensive drilling and surface sampling
program at the 216-U-10 Pond, the 216-U-14 Ditch, and the 216-Z-19 Ditch. Surface samples and
near-surface core samples were collected throughout the 216-U-10 Pond and 216-U-11 Overflow
Basin area. In situ measurements, surface samples, and near-surface [30-cm- (12-in.) deep] core
samples were collected at each grid point.

Nine sampling transects, each consisting of seven sampling stations to obtain 30-cm- (12-in.)
deep core samples, were established across the 216-Z-19 Ditch. In the ditch center, undisturbed cores
were collected to an average depth of 76 cm (30 in). A similar sampling scheme was used along the
214-U-14 Ditch, where 12 transects were established with 5 sampling stations each. In addition,
three 3-m (10-ft) test pits were recently completed across the ditch as part of an assessment of
potential impacts to groundwater.

Other surface and near-surface soil samples also were collected. These were either
preliminary samples taken prior to the main sampling program or supplementary samples collected
after the main sampling efforts to provide refinement of the sampling results. A total of 494 surface
and near-surface samples were collected from the 216-U-10 Pond and 216-U-11 Basin area, 262
samples from 216-Z-19 Ditch area and 215 samples from the 216-U-14 Ditch area.

Two vadose zone wells were drilled along 216-Z-19 Ditch to a depth of approximately 24 m
(80 ft). A third monitoring well was drilled near 216-U-10 Pond to a depth of 73 m (240 ft) for
groundwater monitoring purposes. Sediment samples were collected at 0.3-m (1-ft) intervals in the
upper portion and at 2-m (5-ft) intervals in the lower portions of each boring. Seventeen shallow
exploration borings were drilled to locate the buried 216-Z-1 and 216-Z-11 Ditches (adjacent to the
216-Z-19 Ditch), and one well was drilled in the 216-U-10 Pond delta area. The shallow borings
were approximately 4 m (13 ft) deep and samples were collected approximately every 0.3 to 0.6 m (1
to 2 ft). A total of 322 subsurface soil sampies were collected from these borings.

The soil samples were analyzed in the laboratory for gamma-emitting radionuclides,
piutonium, americium, strontium-90, uranium, moisture content, and texture. Neutron well logging
and in situ gamma energy analyses also were conducted.

The most significant radionuclides detected in the pond and ditch soil samples were
cestum-137, strontium-90, americium-241, plutonium, and uranium. Contamination was localized in
the upper 0.1 m (0.3 ft) of the pond sediments and dropped off rapidly with depth. Contaminant
concentrations are highest in the center of the 216-U-10 Pond and in the delta region and decrease
towards the old pond margins. Plutonium concentrations below the 216-Z-19 Ditch were highest in
the first 30 cm (12 in.) below the ditch and were two to three orders of magnitude less at the 1-m
(3-ft) depth. No plutonium was detected deeper than 14 m (46 ft} below the ditch. The highest
concentrations were found immediately below inflow points into the ditch. The americium
distribution beneath the ditch was similar to the plutonium distribution. Contaminant concentrations
are highest at the bottom of the ditches and decrease towards the sides. The sampling results from
these units are presented in Last and Duncan (1980} and Last (1983) and summarized in Section 4.1.2
of the B Plant AAMS Report (DOE-RL 1993c).



—
(==t e e IR = R T

-P-rs-lsA&t-&hA-hwumwwwummmwmmwmmummm»—.—_»—.—u-n.--.—n.—-—-
D OO0~ O Lh W POV~ AP OWVW-IANDEWRN= OO 1SN EWR—

DOE/RL-93-74, Draft A

Initial results from three of the 3-m (10-ft) test pits on the 216-U-14 Ditch, located about
183 m (600 ft) east of the 216-U-10 Pond, indicate that cesium-137 and total uranium are the most
common radionuclides and that the concentrations are the highest in the first 0.3 m (1 ft) below the
ditch bottom.

BY Cribs. A detaiied study of the vertical distribution of contaminants beneath the BY Cribs
has recently been completed. The BY Cribs design consists of four vertical concrete pipes set below
grade in a square pattern. The vertical pipes are 1.2 m (4 ft) in diameter and 1.2 m (4 ft) long,
placed 2 m (7 ft) below grade, and set on a 1.5-m- (5-ft) thick bed of gravel. The pipes are arranged
in a square with the centers spaced 4.6 m (15 m) apart in a 4.6- by 4.6- by 9-m (15- by 15- by 30-ft)
deep excavation. Although the BY Cribs are very different in design from the ditches and ponds of
the 200-BP-11 Operable Unit, there are many similarities between the two units. Both units received
large volumes of dilute liquid waste, and the vadose zone stratigraphy is similar for the first 30 m
(100 ft) beneath both units. They are both underlain by interbedded gravels and sands with minor silt
interbeds of the Hanford formation. The most common radionuclides detected below the cribs were
strontium-90 and cesium-137, which are two of the dominant waste constituents at the B Pond.

Drilling of the BY Cribs occurred between 1991 and 1993 with up to three borings at each
crib. The preliminary field results generally indicate that contamination is concentrated directly
beneath the crib infiltration gravels and decreases rapidly with depth. Radionuclide concentrations are
usually less than detectable at more than 9 m (30 ft) beneath the crib. Some samples from greater
depths did contain detectable radionuclide concentrations, but such samples were relatively uncommon
and all were at least two or three orders of magnitude less than concentrations detected immediately
beneath the cribs.

The highest activities for specific radionuclides were always measured in samples collected
from directly beneath the cribs. The highest gross aipha reading was 9,279 pCi/g, and gross beta
readings of more than 10,000,000 pCi/g were commonly encountered, The most common
radionuclides were strontium-90 (maximum activities of more than 1,000,000 pCi/g) and cesium-137
(activities of up to 6,360,000 pCi/g). Maximum plutonium-239/240 activities seldom exceeded
1,000 pCi/g, and total uranium activities seldom exceeded 100 pCi/g in the borings.

Cyanide was the most commonly detected nonradionuclide contaminant. Cyanide was found
in over half of the borings, with concentrations ranging from 1.6 to 248.5 ppm. Most of the
detections occurred between 5 and 11 m (16 and 35 ft) below the ground surface and closely
mimicked radionuclide distributions.

Volatile organic, semivolatile organic, and pesticide detections were much less frequent and
generally occurred at concentrations near the detection limit. Inorganic concentrations were generally
consistent with background soil levels reported in Hoover and LeGore (1991).

Conclusions from Previous Studies. There are several general conclusions about
contaminant distributions in the 216-B-3 Pond System that can be drawn from these previous studies.
Many of the following observations are associated with the tendency of most of these contaminants to
sorb to fine-grained material.

. Because most of the radionuclide and much of the inorganic contaminants tend to

adsorb to particulates (sediment) rather than be dissolved in water, maximum
radionuclide activities and inorganic contaminant concentrations should be
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concentrated at the inflow points to the ponds and in the deepest parts of the ponds.
The coarse particles tend to settle out at the inflow point because the effluent stream
velocity has slowed, but the finer particles remain in suspension until they settle in the
quieter, deeper parts of the pond. Similarly, maximum contaminant concentrations
should exist at the inflow points to ditches and should decrease towards the distal end
of the ditches. Mobile contaminants, such as tritium and nitrate, are not sorbed to the
sediment and are transported with percolating water to the uppermost aquifer
underlying the 216-B-3 Pond System.

. Due to the length of use, disposal history, and contaminant transport characteristics,
contaminant concentrations should be higher in the main pond than in the expansion
ponds. While waste water is held in the main pond, most suspended particles will
settle out, and some dissolved contaminants will be adsorbed onto sediments at the
pond bottom. Water that is discharged to the expansion ponds will thus contain lower
contaminant concentrations.

. Radionuclide contamination decreases rapidly with depth as filtering of particulates
and sorption to fine-grained soil particles occurs readily. The highest concentrations
should occur within 2 to 3 m (7 to 10 ft) of the bottom of the pond or ditch, and
concentrations should be near background levels by 20-m (65-ft) depth.

. Radionuclide contaminants should be concentrated in fine-grained horizons compared
to surrounding coarse-grained horizons because they are adsorbed by fine-grained
sediments.

. The maximum lateral radionuclide contaminant movement tends to occur immediately

above relatively impermeable horizons.

. Inorganic and organic contaminant distribution tends to mimic radionuclide
distribution.

4.2.1.2.2 General Model of Contaminant Distribution for Ditches. Figure 4-2 is a
generalized schematic diagram of contaminant distribution at the ditches. Again, the majority of
contaminants should be held in soils immediately beneath the bottom of each ditch, except for mobile
contaminants that are transported directly to the aquifer. The highest contaminant concentrations
within a ditch will tend to occur near the outfail point at the head end of the ditch. However, in the
case of the 216-B-3-1 Ditch, because it opened into a wide, swampy surface area at its termination
into the main pond, the majority of contaminants are conceptualized to have concentrated in the
swampy area of the ditch. The swampy area of the ditch would coincide with the area referred to
today as the Overflow Pond. The 216-B-3-1 Ditch operated from 1945 to 1964 and had the most
severe unplanned release (UPR-200-E-34); therefore, the sediment and shallow soil underlying the
ditch likely contain the highest contaminant concentrations. Contamination associated with the
216-B-3-2 Ditch is anticipated to be lower, as the ditch operated only from 1964 to 1970 and the only
unplanned release it received (UUPR-200-E-138) contained 10 times fewer curies than UPR-200-E-34.
The 216-B-3-3 Ditch, which operated from 1970 to 1994, has the lowest contaminant levels upstream
from the junction with the 216-A-29 Ditch. The only unplanned release associated with the 216-B-3-3
Ditch involved the discharge of 15 kg of cadmium nitrate.
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4.2.1.2.3 General Model of Contaminant Distribution for Ponds. Figure 4-3 is a
generalized schematic diagram of contaminant distribution at the main pond and the expansion lobes.
The majority of contaminants should be held in soils immediately beneath the bottom of the ponds.
Localized, much lower contaminant concentrations may occur in deeper fine-grained horizons. Near
the surface, the highest contaminant concentrations would tend to occur near the outfall to each pond
and at the center of each pond. Additional specific information about each lobe is given in the
following subsections.

216-B-3 Main Pond. The 216-B-3 Main Pond has been active since 1945, so its underlying
soils may have been impacted by every major waste release to the pond system. Sediments and soils
below the pond would, therefore, be expected to be some of the most heavily contaminated within the
entire 200-BP-11 Operable Unit. After Unplanned Release UPR-200-E-34 in 1964, a layer of
bentonite clay was placed onto the bottom of the pond. The sediments below this bentonite layer may
have different contaminant constituents and concentrations than those above it because of changes in
waste stream inputs over time.

The surface area of the pond has varied between 8 and 19 hectares (19 and 46 acres) during
its operational life, and it covered 14 hectares (35 acres) prior to deactivation and interim stabilization
in 1994. Those areas on the margins of the pond that are rarely covered with water will tend to be
less contaminated than the permanently inundated areas.

216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. None of these ponds were in service
before 1983, so they have had a very short operational life and were not impacted by the unplanned
releases during the 1960’s and 1970’s. Because the 216-B-3 Main Pond also acts as a settling pond,
most of the particulate contaminants are removed from the water before it is discharged to these
ponds. For these reasons, contaminant concentrations in the sediments and soils underlying these
ponds will tend to be much lower than those observed in the main pond. This is in agreement with
results of previous studies (Chapter 3.0).

4.2.1.2.4 Previous Studies Summary. Data reported in previous studies indicate that the
highest potential for contaminant accumuiation occurs in the following areas:

. Heads of ditches and inlets to ponds
. Sediment accumulated in ditches and ponds
. Shallow soil, with most contaminant accumulation occurring in the top few feet and

generally not extending past 15 m (50 ft).

4.2.2 Ditches

The soil sampling scheme proposed for the ditches considers the existing data (Chapter 3.0)
and the conceptual model (Section 4.2.1.2.2) to fill data gaps in the locations of highest potential for
contaminant accumulations. As indicated above, the most probabie areas of contamination include the
heads of ditches, closest to the effluent source. Sample collection is designed to target shallow and
intermediate intervals of the vadose zone (the deep interval is addressed by the borehole to
groundwater in the 216-B-3 Main Pond). Sample depths will be to 6 m (20 ft) below the original
ditch bottom for shallow test pits/auger holes and to 15 m (50 ft) for intermediate borings. Sampling
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of these vadose zone intervals is weighted heavily towards the shallow interval based on contaminant
distributions predicted by the conceptual model (intermediate borings also provide sample collection
from shallow depths).

Based on the conceptual model (Section 4.2.1), contaminant distribution is expected to be
concentrated at the upstream end of each ditch. In addition, it is expected (based on the conceptual
model) that the greatest concentration of contaminants will be found in the 216-B-3-1 Ditch.
Sampling Iocations have been chosen on this basis (Figure 4-4). Test pit/auger hole samples will be
used to characterize the extent of contamination immediately beneath the ditch bottoms. Boreholes
will be used to characterize the intermediate vadose zone. The borehole near the confluence of the
three ditches is a location most likely to have high contaminant concentrations, if present. The
remaining borehole and test pit/auger hole sample locations have been chosen to bracket the length of
the ditches and to cover possible releases to the 216-B-3-3 Ditch from the 216-A-29 Ditch. Sampling
will be conducted to support DQOs in the 216-B-3-1, 216-B-3-2, and 216-B-3-3 Ditches. All samples
will be analyzed for constituents as presented in Table 3-2. In addition, the 216-B-3-3 Ditch samples
will be analyzed for a modified Appendix IX analyte list as discussed in Appendix C. Samples will
be taken following interim stabilization of the 216-B-3-3 Ditch.

4.2.2.1 Surface Soil Samples. Surface soil samples will be collected, as necessary, to support
refinement of the conceptual model and conduct of the QRA (Figure 4-1). Surface samples will be
taken only if a designated test pit/auger hole or borehole sample location has a surface radioactivity
level of twice background or sustained organic vapor readings of at least 5 ppm, as measured by field
instruments. The potential locations for surface soil samples coincide with all sampling points shown
in Figure 4-4, as well as other hot spots that may be identified by surface radiological surveys. If
field instrument monitoring does not indicate elevated values for radioactivity and organic vapors at
the surface for sample locations identified in Figure 4-4, one sample interval between a depth of 0.6
and 2 m (2 and 6 ft) from the ground surface will be collected in support of the QRA. To address
soil chemical and soil radiological sampling data needs, all samples will be analyzed for the total list
of constituents as presented in Table 3-2. Additionally, samples taken from the 216-B-3 Main Pond
and 216-B-3-3 Ditch will be analyzed for the modified Appendix IX list discussed in Appendix C.

4.2.2.2 Test Pit/Auger Hole Samples. A total of six test pit/auger holes will be advanced to a
depth of 6 m (20 ft) below the original ditch bottom to address shallow soil data needs. Sample
locations are presented in Figure 4-4. Test pit or auger hole samples (as determined by anticipated
subsurface radiological conditions) will be taken on all three ditches within the operable unit. Soil
samples will be collected at the original ditch bottom as determined from as-built cross sections or by
observations made during sampling and at depths (below the original ditch bottom) of 0.6 m (2 ft),
2m (5 ft), 3m (10 ft), 5 m (15 ft), and 6 m (20 ft). Samples will also be taken in areas where field
screening reveals radioactivity at least twice background or organic vapor readings of 5 ppm or more.
To support soil chemical and soil radiological data needs, all samples will be analyzed for the
constituents presented in Table 3-2. Furthermore, samples taken from the 216-B-3 Main Pond and
216-B-3-3 Ditch will be analyzed for the modified Appendix IX list discussed in Appendix C. If the
location of buried ditches is uncertain, ditch locations will be confirmed using surface geophysical
methods such as ground-penetrating radar. As described in Section 4.2.2.1, one sample will be
collected either at the surface if a hot spot is identified (radioactivity greater than twice background or
organic vapor monitoring with sustained values above 5 ppmy} or between 0.6 and 2 m (2 and 6 ft)
below the current land surface to support risk assessment activities.
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4.2.2.2.1 216-B-3-1 Ditch. This ditch is considered to have the highest potential for soil
contamination (due to the length of operation and the occurrence of Unplanned Release
UPR-200-E-34) and thereby will be investigated thoroughly. Two test pit/auger hole sample locations
are planned for the 216-B-3-1 Ditch. These locations are shown in Figure 4-4. Samples are spaced
evenly between two planned intermediate boreholes (at the west end and midpoint of the ditch) to
provide data about horizontal and vertical extent of contamination and to refine the conceptual model.

4.2.2.2.2 216-B-3-2 Ditch. One test pit/auger hole sample location is planned for the
216-B-3-2 Ditch. This location, as shown in Figure 4-4, is located halfway along the length of the
ditch. The upstream end of the ditch will be assessed by an intermediate boring located near the
origin of all three ditches. The downstream end of the ditch will be assessed by a borehole located at
the confluence of the 216-B-3-2 and 216-B-3-3 Ditches.

4.2.2.2.3 216-B-3-3 Ditch. Three test pit/auger hole locations are planned for the 216-B-3-3
Ditch. These are located midway between the start of the ditch and the confluence with the 216-A-29
Ditch, immediately below the confluence of the 216-B-3 Ditch and the 216-A-29 Ditch, and midway
between the confluence and the end of the ditch in the 216-B-3 Pond. Sample locations are shown in
Figure 4-4.

4.2.2.3 Borehole Samples. Three boreholes will be advanced in the ditches to address data needs
for the intermediate vadose zone at locations shown in Figure 4-4. Borehole locations have been
chosen to refine the conceptual model about the horizontal and vertical extent of contamination.
Boreholes will also be used to refine knowledge of vadose zone properties in the operable unit.
Location selection is based on the physical conceptual model (Section 4.2.1), which assumes that

- -contaminant concentrations- will be-greatest at the-upstream end of each ditch and that the greatest

quantity of contaminants were discharged to the 216-B-3-1 Ditch. Two boreholes are located on the
216-B-3-1 Ditch, one at the origin of the three ditches and the other at two-thirds the ditch length to
the east. The borehole on the 216-B-3-3 Ditch is located to assess influences from the

216-B-3-2 Ditch and the 16-A-29 Ditch.

Borehole soil samples will be taken at all major lithologic changes in the boreholes, or at
depths of O m (0 ft), 0.6 m (2 ft), 2 m (5 ft), 3 m (10 ft), 6 m (20 fi), 9 m (30 ft), 12 m (40 ), and
15 m (50 ft) below the original ditch bottom. One sample will be collected either at the surface if a
hot spot is identified (radioactivity greater than twice background or organic vapor monitoring with
sustained values above 5 ppm) or between 0.6 and 2 m (2 and 6 ft) below the current land surface to
support risk assessment activities. Specific sampling locations will be based on anticipated lithologies
and determined by the field geologist and the project manager. To support soil chemical and soil
radiological data needs, all samples will be analyzed for the constituents presented in Table 3-2. To
support soil phiysical-sampling data nieeds; physical saimples will be taken at each major lithologic
change. This information will be used to refine knowledge of vadose zone hydrogeologic properties
and assist in future modeling efforts. Gross gamma and radionuclide logging system (RLS) gamma
borehole geophysical surveys will be conducted after installation of each temporary casing string to
support borehole geophysical survey data needs.

4.2.3 Ponds

The soil sampling scheme proposed for the ponds considers the existing data (Chapter 3.0)
and the conceptual model (Section 4.2.1.2.3) to fill data gaps in the locations of highest potential for
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contaminant accumulations. As indicated above, the most probable areas of contamination include the
inlets of ponds and topographic lows. Sample collection is designed to target shallow, intermediate,
and deep intervals of the vadose zone. Sample depths will be to 6 m (20 ft) below the original pond
bottom for shallow test pits/auger holes, to 15.m (50 ft) below the original pond bottom for
intermediate borings, and to groundwater {approximately 58 m (190 ft)] for deep borings. Sampling
of these vadose zone intervals is weighted heavily towards the shallow interval based on contaminant
distributions predicted by the conceptual model (intermediate borings also provide sample collection
from shallow depths).

Soil sampling will be conducted to support data needs in the 216-B-3 Main Pond and
216-B-3A Expansion Pond. Existing data (Chapter 3.0} are considered sufficient for the 216-B-3B
and 216-B-3C Expansion Ponds. The primary data gaps concern the vertical and horizontal extent of
contamnination underlying the main pond. Sampling will be done using test pit/auger hole sampling
and deep borehole sampling.

Based on the conceptual model, the majority of existing contamination will probably be
present in surface sediments or in the vadose zone immediately beneath the pond bottoms and, as a
result, the sample design emphasizes locations at or immediately below the former pond bottoms.
Deep borings are used to evaluate the vertical extent of contamination in the vadose zone for
characterization purposes, with one extending through the entire vadose zone. The proposed
boreholes are sited based on the conceptual model in areas where contaminants are most likely to
have concentrated. All soil samples will be analyzed for constituents as presented in Table 3-2.
Furthermore, samples taken from the 216-B-3 Main Pond will be analyzed for the modified
Appendix IX list discussed in Appendix C. An additional sample will be taken at each location
between 0.6 and 2 m (2 and 6 ft) below the present land surface to support risk assessment activities.
Sampling will be conducted following interim stabilization in the 216-B-3 Main Pond.

4.2.3.1 Surface Soil Samples. Surface soil samples will be collected, as necessary, to support
refinement of the conceptual model and conduct of the QRA (Figure 4-1). Samples will be taken only
if a designated test pit/auger hole or borehole sample location has surface radiation at a level of at
least twice background or a measured organic vapor content of 5 ppm, as measured by field
instruments. The potential locations for surface soil samples coincide with all sampling points shown
in Figure 4-4, with adjustments to the locations or additional samples elected to target hot spots
identified by radiological surveys. If field instrument monitoring does not indicate elevated values for
radioactivity and organic vapors at the surface for sample locations identified in Figure 4-4, one
sample interval between a depth of 0.6 and 2 m (2 and 6 fi) from the ground surface will be collected
in support of the QRA. To support soil chemical and soil radiological data needs, all samples will be
analyzed for the total list of constituents as presented in Table 3-2. Furthermore, samples taken from
the 216-B-3 Main Pond will be analyzed for the modified Appendix IX list discussed_in Appendix C.

4.2.3.2 Test Pit/Auger Hole Samples. A total of six test pit/auger holes will be advanced to a
depth of 6 m (20 ft) below the original pond bottom to address shallow soil data needs. Sample
locations are presented in Figure 4-4. Four sampling locations are in the 216-B-3 Pond and one is in
the overflow pond area. Sample site placement is biased toward topographically low areas of the
pond bottoms and in the "delta” areas where the 216-B-3-1, 216-B-3-3, and the 216-B-3 Pond outlet
ditches entered the main pond. Selection of sample locations was coordinated with placement of
deeper borings (Section 4.2.3.3), which also address shallow soil conditions. These are areas where
contaminant concentrations, based on the model of contaminant distribution, would tend to be highest.
The sample in the overflow pond area will be sited using radiation surveys or, if no "hot spots" are
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encountered, located in the center of the overflow pond area. No test pit/auger hole sampling
locations are required in the 216-B-3B or 216-B-3C Expansion Ponds because existing data were
considered sufficient. One location has been selected for the 216-B-3A Expansion Pond in a
topographic low (the trench excavated in the pond bottom) to confirm existing data that potential
contaminants are very low or below detection.

Use of test pits versus auger hole sampling will be evaluated based on subsurface radiological
conditions. Soil samples will be collected at depths (beginning at the original pond bottom) of 0.6 m
(2 ft), 2m (5 ft), 3 m (10 ft), 5 m (15 ft), and 6 m (20 ft). Samples also will be taken in areas
where field screening reveals radioactivity twice background or organic vapor readings on field
instruments of 5 ppm or more. To support soil chemical and soil radiological sampling data needs,
all samples will be analyzed for the total list of constituents presented in Table 3-2. Furthermore,
samples taken from the 216-B-3 Main Pond and 216-B-3-3 Ditch will be analyzed for the modified

--Appendix-IX list discussed in Appendix C.

4.2.3.3 Borehole Samples. Two boreholes will be advanced in the 216-B-3 Pond to address data
needs for the intermediate and deep vadose zone. Borehole locations are depicted in Figure 4-4. The
intermediate borehole to 15 m (50 ft) is located in the deepest portion of the pond, near the 216-B-
352 overflow structure. The deep borehole to groundwater is located in the western center of the
pond between the outfalls of the 216-B-3-1 and 216-B-3-3 Ditches. These two locations, when
combined with shallow test pit/auger holes, fulfill data requirements for contaminant distribution.

The deep borehole is selected for the west side of the pond near the inlets. The intermediate borehole
was selected for the east end to provide a comparison of soil conditions at one end of the pond to the
other.

The borehole located at the west end of the pond will be advanced to groundwater [estimated
to be approximately 58 to 61 m (190 to 200 ft) below land surface]; the borehole at the eastern end of
the pond will be advanced to a depth of 15 m (50 ft) below the original pond bottom. Samples will
be taken at all major lithologic changes in the borehole or at depths of 0 m (0 ft), 0.6 m (2 ft), 2 m
(5 ft), 3 m (10 ft}, 6 m (20 ft), 9 m (30 ft), 12 m (40 ft), and 15 m (50 ft), 23 m (75 ft), 30 m
(100 ft), and 46 ft (150 ft) below the original pond bottom. An additional sample will also be taken
to support risk assessment activities either at the surface in areas where field screening reveals
radioactivity twice background or organic vapor readings on field instruments of 5 ppm, or between 2

--and 2 m-(5-ft) below land-surface. -Specific-sample depths will be based on anticipated lithologies as

determined by the field geologist and the project manager, and as observed during drilling. To
support soil chemical and soil radiological data needs, all samples will be analyzed for the total list of
constituents as presented in Tabie 3-2. Furthermore, samples taken from the 216-B-3 Main Pond and
216-B-3-3 Ditch will be analyzed for the modified Appendix IX list discussed in Appendix C. To
support soil physical data needs, physical samples will be taken at each major lithologic change and
tested for physical properties as described in Section 5.1.5.2. This information will be used to refine
knowledge of vadose zone hydrogeologic properties and assist in future modeling efforts. If required
for groundwater characterization efforts, the soil boring advanced to groundwater may be completed
as a well. Gross gamma and RLS gamma borehole geophysical surveys will be conducted after
installation of each temporary casing string to support borehole geophysical survey data needs.
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4.2.4 Other Field Activities

Other field activities to support data needs include air sampling, perched water sampling, and
pipeline integrity monitoring.

4.2.4.1 Air Sampling. Air samples will be taken during characterization activities for health and
safety monitoring and to confirm that contaminants are not being spread by wind. Air monitoring is
discussed in more detail in Sections 5.1.1.6, 5.1.3.3.2, and 5.1.4.10.

4.2.4.2 Perched Water Sampling. Samples will be taken of perched water encountered during soil
borings. Samples will be taken from each zone of perched water identified and analyzed for target
analytes as presented in Table 3-2, plus additional analyses for fluoride, carbon-14, and tritium. As
agreed in the DQO process, the additional analytes are potential contaminants of concern but are not
analyzed for soil samples due to their high mobility and low likelihood of detection in soil. Analyses
for anions and metals will be conducted both for unfiltered samples and samples passed through a
0.45-micron filter in the field during collection. If perched water is encountered during borehole
drilling in sufficient quantity for sampling and continued monitoring, a well will be installed in the
perched water zone to monitor potential contamination in this zone. Up to one perched water well
will be installed per waste management unit, as necessary.

4.2.4.3 Pipeline Integrity Monitoring. The process effluent pipelines within the 200-BP-11
Operable Unit are depicted in Figure 3-1 and Plate 1. The PUREX Cooling Water Line and the 216~

_B-3-2 Pipeline are the only pipelines of interest to the operable unit investigation because all other

pipelines are active or associated with other facilities. A surface radiation survey will be performed
over these two pipelines consisting of approximately 700 m (2,300 ft). Two sections of pipe are to be
further assessed: the capped PUREX Cooling Water Line leading to the Gable Mountain Pond and
the southern segment of the 216-B-3-2 Pipeline. An internal camera and radiation survey will be
performed on these portions of pipe if technically and economicaily feasible. The emphasis of these
surveys will be to assess pipeline integrity, identify potential leak points, and attempt to correlate the
leak points to potential surface contamination. An assessment for potential soil sampling will be made
after these surveys are complete. If areas of probable leaks are detected, an assessment of potential
contamination will be performed, and additional soil samples may be taken and analyzed for
constituents listed in Table 3-2.
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Figure 4-1. Relationships Between Data Uses, Data Needs, and Field Activities for the LFI.

(r-yolgel)
sisAjeuy pue

Budwesg Jelempunolsy peyared

{e-v oqe])
shening [evrshydosr) sjoyaiog

(2-v o1qe]) setadold
reatbojoipet pue ‘Eawey) sty
1oy sisfreuy pue Bujdwes o

{1-yeiqe])
sheang [eaBoopey eceyung

SALUAILDY 31

UeaNqUESI(] UBLTLLIERIIOL)

[ESRIBA PUR (BIUCZLOH

UORBULLBIUOY

Juswrssessy

{abriaay 'wnwixew)
SUOIEAUEMIO, IUEUWEIOT

J0 1UB1X 3 pue aimen

SUOKIPUDY) BUCZ BSOPEA
paemes Afetied Jo JaIEM DEYIS

seqiedolg Eotsiud 105

safuadald slnepiy pererresun

sucnduosaq afooyn

Ee———————————
P

wdaq pue ssewor|l 1N MydeiBiens

SHILINVHYd ONY S33IN HJ103dS

S033N v1va TVHINID

WS saEHEND

19pOW
Eenidesuon

e ———

$3SN viva

F4-1



i

vd

Norithwast

Southeast

Entrance to Ditch

: //////I(‘ _
-

Hantord

Formation

®

Discharge to Pond

h 4

@ As effluent enlers the ditch, coarse suspended particles setile out rapidly and some dissolved

conlaminants are adsorbed onto dilch sediments. Flow rates decrease slightly down the length of the
ditch as water percolates ino the underlying sands and gravels of the Hanlord formation. As the capacity
and competence of the flow decrease, additional suspended solids are deposited. Contaminant
concentrations will be highest immediately below the effluens discharge point to the ditch and in the

sedimenis immediately below the ditch floor.

@ Conlaminant concentrations will be lower in the distal part of the ditch than at the head end.

(3) As nfilrating water percolalos downward, It becomes locally perched above laterally-discontinous, fine-
grained lenses in the Hanlord formation, and some lateral movement may occur. Contaminants are

rewined preforentially in these fine-grained lenses.

@ Wastewaler reaches the groundwater and some mounding of the water table may occur.

Yy
j
Unit A Gravel
{Ringold FM)
50 @t
10m Silt, clay, Contamination
E silty sand
B

50 ft Perched
10m in pmn:b.ll:;nﬁu ﬁ

B
V - Surface water clovation
Lowest
W - Water uble clevation
Vertical Exaggeration =X15

"$ayoN(] Ul Lodsuel], pue e JUBUIUERIUOY JO [SPO [emdaouo)) onewayds Z-p 9ISy

V YeIq ‘vL-€6-TH/H0d



tvd

Northwest

Southeast

Pipe or Ditch Outfall
— -

Vr & FETEE T

Hanford

Formation

Connecting Ditch
or Pipe

Expansion Lobe

A 4
/// Unit AGravel o m———_
{Ringold FM) .

®@ 0 ® e 6

\

(6% -
- & e
Effiuent enters the pond and suspended parlicles rapidly seftie out, Waslawaler percolates through sediments beneath
the pond and most contaminants are mechanically fillerad or chemically adsorbed. The sediments near the
discharge points and immediately beneath the pond floor retain the majority of contaminants.

Shaliow arsas within the pond that are covered in water only during times of peak flow or that are distant
from the discharge point will nd to be less conmaminated. :

Overflow waler enters an expansion lobe. Most of the contaminants already have settled out or are adsorbed onto
sediments in the main pond, so the expansion lobes will have lower contaminant concentrations.

As the infilrating water percolates, it becomes Jocally perched above discontinuous lenses of fine-grained sediment
within the Hantord formation, and some lateral movement may occur. Contaminants are retained prefecentially in these
fine -grained lenses.

The Lower Mud Sequence of the Ringold Formation ocews beneath the southeast part of the site.
Perched water zones may form above this aquitard.

Groundwaler is mounded beneath the active lobes and horizontal flow occurs in a radial pattern away from the center
of the mound.

fﬂil. ::L Contamination
wom| soh ty I Highea
r Parched waier -
“ in pameshls units -

5
3

Lowest

V - Surface water elevation

W - Water table clevation
Vartical Exaggeration =X15

"spuod ut yodsuel], pue 938 IWBUIUIRIUOY) JO [opOoJA [Emidaouos) onewayds “€-p 2In31g

vV YeId ‘pL-£6-T4/90d



¥

ITH: JJA: RKT—~Al

i 3 e :
53 POND aYpass EIF ‘N S

21658-3-1 DITCH a
2 OVERFLOW
<8-8-3-2 piycy POND

H6-8-33 Dirgr e ®

= —

'F
0 100 200 300 METERS LEGEND
L1 1

W = Borehole to Groundwater
0 500 1000 FT ® = Borehole to 50' Depth
L 1 A = Test Pit/Auger To 20' Depth

O

~BP-11 OPERABLE UNIT BOUNDARY ;

ﬁ)o

/' 216-B-3C POND

216—B-3 MAIN POND

216-B-3A POND

216-B-38
POND

-

'sduriog auoz asopep das pue ‘oJRIPIWIAIU] ‘MO[[BYS JO SUONRIOT “p-b 2In3i]

V yeiq ‘vL-£6-Td/00



DOE/RL-93-74, Draft A

Table 4-1. Data Quality Objectives for Surface Radiological Surveys.

Activity

Objectives

Prioritized Data Use(s)

Appropriate Analytical
Level or Implementation
Guidelines

Parameters to be Obtained

Required Detection or
Measurement Limits

Critical Samples or Values

Constraints

Screen potential sampling sites for background and elevated
levels of radioactivity. Screening is conducted both as
normal operating procedures for the operable unit and as
health and safety monitoring during intrusive field
activities.

Locate "hot spots” where radiation levels are twice .
background readings.

Refine sampling locations to target potential zones of
maximum contamination.

Surface radiation surveys will be carried out according to
EII 2.3 (WHC 1988b) and descriptions of work.

Location, date, time, calibration data, and radiation level
reading.

Surveys will follow standard operating procedures as
outlined in EII 2.3 (WHC 1988b) and descriptions of work.

N/A

¢ Background readings must be taken in an
uncontaminated area.

¢ Instruments must be properly calibrated.

T4-1
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Table 4-2. Data Quality Objectives for Soil Sampling and Analysis for Physical, Chemical,

and Radiological Sampling.

Activity

Objectives

Prioritized Data Use(s)

Appropriate Analyticai Level
or Implementation Guidelines

Parameters to be Obtained

Required Detection or
Measurement Limits

Critical Samples or Values

Constraints

Collect soil samples during test pit/auger and borehole
drilling and analyze samples for physical, chemical, and
radiological properties.

Soil sampling will address data needs of vertical and
horizontal distribution of contaminants through chemical
and radiological analysis and data needs of
geologic/hydrologic characterization through physical
analysis. )

The priority data uses are to support characterization of
geology and hydrostratigraphy, and contaminant
characteristics and transport for refining the conceptual
model, as well as support the conduct of the qualitative risk
assessment.

Samples will be collected according to procedures outlined
in EIl 5.2 (WHC 1988b) and descriptions of work.

Bulk density, particle size distribution, moisture content,
pH, unsaturated hydraulic conductivity, metals, volatile
organics, semivolatile organics, and radionuclides.

Analytical detection limits and data quality objective
requirements are identified in the Quality Assurance Project
Plan (Appendix A).

One sample from each lithologic unit encountered at a
given sample location.

Single samples can be assessed statistically only with
comparison to data from previous investigations or other
boreholes, or where field duplicates are collected.
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Table 4-3. Data Quality Objectives for Borehole Geophysical Surveys.

1:'
"
-
2
»

Activity

Objectives

Prioritized Data Use(s)

Appropriate Analytical Level
or Implementation Guidelines

Parameters to be Obtained

Required Detection or
Measurement Limits

Critical Samples or Values

Constraints

Perform radionuclide logging system spectral gamma and
gross gamma logging on all boreholes and on selected
existing wells.

Geophysical logging of boreholes will help define
hydrostratigraphy, source contributions, and nature and
extent of contamination.

The priority data uses are to support characterization of
contaminant distribution and hydrostratigraphy in support
of refining the conceptual model.

Boreholes will be logged according to EII 11.1
(WHC 1988b) and descriptions of work.

Depth of logging, logging speed, base calibration date, date
and time of logging, gross gamma activity, and gamma
spectrum.

Surveys will follow standard operating procedures, as
identified in EII 11.1 (WHC 1988b).

All boreholes drilled to 50 ft or more should be logged
with radionuclide logging system spectral gamma and gross
gamma. Existing wells in the operable unit that lack these
data also should be surveyed.

Existing well borehole construction may affect resuits.
Improper sealing of old wells may yield misleading data
where flow of contaminated water along well casings may
have deposited radionuclides.
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Table 4-4. Data Quality Objectives for Perched Water Sampling.

Activity

Objectives

Prioritized Data Use(s)

Appropriate Analytical
Level or Implementation
Guidelines

Parameters to be
Obtained

Required Detection or
Measurement Limits

Critical Samples or
Values

Constraints

Sample perched water encountered in boreholes during ongoing
sampling activities for physical, chemical, and radiological
properties. Install wells in perched water zones after sampling.

Perched water sampling and analysis will address data needs for the
vertical and horizontal extent of contamination, and refine the
conceptual and hydrostratigraphic model. -

The priority data uses are to support characterization of the vertical
and horizontal extent of contamination and refine the conceptual
model, as well as support the conduct of the qualitative risk
assessment.

Perched water sampling will be carried out under the guidance of
EIT 5.8 (WHC 1988b) and descriptions of work. Perched water well
installation will be carried out according to procedures outlined in
Ell 6.9, WAC 173-160, and descriptions of work.

Volatile organics, semivolatile organics, metals, and radionuclides.

Analytical detection limits and data quality objective requirements are
identified in the Quality Assurance Project Plan (Appendix A).

One sample from each perched water zone encountered, including
one unfiltered and one field filtered for metals.

* Improper well seals may provide a flow conduit along well
annulus.

* Inadequate supply of water in perched zone may limit the kinds of
analyses performed and the representativeness of the sample.
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5.0 RCRA FACILITY INVESTIGATION AND CORRECTIVE MEASURES STUDY

This chapter describes the field investigation activities and CMS that will support the RFI for
the past-practice and TSD units within the 200-BP-11 Operable Unit. The activities are designed to
provide information to meet the DQOs identified among the DOE, Ecology, and EPA as discussed in
Section 4.2.1 and listed in Appendix C. After the field investigation and CMS are complete,
corrective measures will be identified for the operable unit.

Section 5.1 discusses the field investigation process and describes the project framework of
tasks recommended to be implemented during the field investigation. These tasks are designed to
provide information needed to meet the DQOs identified in Section 4.1. The final determination of
field activities and detailed information needed to carry out these tasks will be presented in
descriptions of work for the operable unit (see Section 5.1.2.4, Subtask 1d). The results of the field
investigation and associated activities will be provided in Volume 2 of this work/closure plan.

Section 5.2 describes the process that will lead to future corrective measures. It includes
discussion regarding the CMS and treatability studies that will ultimately lead to a CMP and Hanford
Facility Site-Wide Permit modification. A detailed analysis of a limited number of remedial
alternatives for corrective measures will be conducted as part of the CMS. The CMS will utilize the
analysis of remedial alternatives completed as part of the B Plant Aggregate Area Management Study
(AAMS) Report (Sections 9.4 and 9.5, DOE-RL 1993c) and current alternatives that have become
available since completion of the AAMS report.

5.1 FIELD INVESTIGATION PROCESS

The necessary activities and program framework required to accomplish the field investigation
goals are presented in Section 5.1.1. The activities are designed to provide information necessary to
meet the DQOs identified among the DOE, Ecology, and EPA as discussed in Section 4.2.1 and listed
in Appendix C.

Section 5.1.1 describes the work breakdown structure by which the field investigation
activities will be implemented. The tasks designated by the work breakdown structure will be used to
manage the budget and schedule the field investigation activities. Section 5.1.2, "Project
Management (Task [),” summarizes the management activities associated with implementing the data
gathering and interpretation tasks of this work/closure plan. Section 5.1.3, "Field Investigation
Activities (Tasks 2 to 6)," describes the proposed field data-gathering activities. These field activities
identify specific activities recommended to be conducted for the field investigation. Final
determination of the field investigation activities will be made through one or more descriptions of
work for the operable unit. The field investigation procedures and protocols are provided in
Section 5.1.4 and the laboratory analysis in Section 5.1.5. Sections 5.1.6 through 5.1.9 describe the
data interpretation tasks leading to the production of the field investigation report. These tasks
include data evaluation (Section 5.1.6); QRA (Section 5.1.7); identification and/or verification of
potential action-, contaminant-, and location-specific CMRs (Section 5.1.8); and production of the

—field investigation report (Section 5.1.9).

5-1



1
2
3
4
5
6
7
8
9

DOE/RL-93-74, Draft A

5.1.1 Work Breakdown Structure

This section summarizes the tasks to be implemented during the field investigation studies at
the 200-BP-11 Operable Unit. Tasks are the primary controlling framework within which the field
investigation is conducted. Each task describes a primary need or goal of the field investigation. The
tasks are controlled and impiemented by a series of associated subtasks and activities. Ten distinct
tasks are described in this section: project management (Task 1); source characterization (Task 2);
geologic investigation (Task 3); surface water sediment investigation (Task 4); vadose zone
investigation (Task 5); air investigation (Task 6); data evaluation (Task 7); QRA (Task 8);
identification and/or verification of action-, contaminant-, and location-specific CMRs (Task 9); and
completion of the field investigation report (Task 10). Information is provided on each task to help
estimate project schedules and costs.

Tasks 2 through 6 control data collection and field activities. Each of these field-related tasks
is broken down into four subtasks: data compilation and review, field investigation, laboratory
analysis, and data evaluation.

Data compilation and review for each of the field-related tasks was largely completed during
the production of the B Plant Source AAMS Report (DOE-RL 1993c). The AAMS report presents a
compilation of the historical, physical, chemical, and radiological data for the 200-BP-11 Operable
unit. Additionally, Appendices C, D, and E of the 2/6-B-3 Expansion Ponds Closure Plan (DOE-RL
1993b) provides the sampling results from the surface and vadose zone investigation at the Expansion
Ponds. Chapters 2.0 and 3.0 of this work/closure plan summarize the findings of these two
documents. Data collected during field investigation activities will be integrated with existing data
and evaluated. Data collected during nonintrusive activities, such as surface radiation surveys and
surface geophysics surveys (ground-penetrating radar), will be evaluated irnmediately to help optimize
locations for surface samples, boreholes, test pits, and auger holes. The overall data evaluation
strategy is outlined in Section 5.1.6.

- The relaiionship between the field-related tasks and field activities is summarized in
Tabie 5-1. Many of the field activities are associated with more than one task. For example,
borehole field activities will yield data for the source characterization, geologic investigation, and
vadose zone investigation tasks.

The following sections briefly outline the nature of each task and subtask, and the activities
with which they are associated.

5.1.1.1 Project Management (Task 1). The objectives of project management during the
implementation of the field investigation work/closure plan are to direct and document project
activities, to ensure that data and evaluations generated meet the goals and objectives of this
work/closure plan, and to administer the field investigation and CMS within budget and schedule.
The initial project management activities will be to assign individuals to roles established in the
project management plan of the B Plant AAMS Report (Appendix C). The project management task
is detailed in Section 5.1.2.

5.1.1.2 Source Characterization (Task 2). The purpose of the source characterization is to (1)
determine the exact locations and boundaries of the waste management units and unplanned releases;
(2} conduct document reviews, surveys, and sampling of source material to verify the presence and
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content of dangerous, radioactive, or mixed waste; and (3) collect surface and near-surface chemical
and radiological data for use in a QRA.

The subtasks and field activities that are associated with the source characterization at each
waste management unit are summarized in Table 5-2. The majority of source characterization data
will be collected during radiation surveys, and borehole, test pit, and auger hole sampling activities.
The source characterization activities are included with the field investigation activities described in
Section 5.1.3.

5.1.1.3 Geologic Investigation (Task 3). The primary purpose of the geologic investigation is to
characterize the stratigraphy of the vadose zone and to collect geologic data that can be used to
estimate conditions that influence the occurrence, distribution, and contaminant migration through the
vadose zone. The subtasks and field activities associated with the geologic investigation at each waste
management unit are summarized in Table 5-3. The geologic investigation activities are included with
the field investigation activities discussed in Section 5.1.3.

The majority of geologic data will be collected from the boreholes within the operable unit.

--This-aetivity-will-produce- information on the lateral extent, vertical extent, and surface peometry of
¥ g

aquitards in the vadose zone. These aquitards are significant because they may retard the downward
movement of water and form zones of perched water that allow the lateral movement of contaminants.
Physical samples collected during the boring activities will be used to characterize the hydraulic
properties of various vadose zone media.

5.1.1.4 Surface Water Sediment Investigation (Task 4). The primary goal of this task is to
evaluate the impact of facility operations on surface water sediments in the 200-BP-11 Operable Unit.
Surface water sediments have been previously sampled in the 216-B-3 Main Pond; 216-B-3-3 Ditch;
and 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds during Phase 1 and 2 sampling activities as
discussed in Chapter 3.0. Also, during the spring of 1994, all water was routed to the 216-B-3C
Expansion Pond, and the surface water sediments in the 216-B-3 Main Pond and 216-B-3-3 Ditch
have since been covered as discussed in Section 2.6, "Interim Stabilization Activities at the 216-B-3
Main Pond and the 216-B-3-3 Ditch." Therefore, additional sediment samples will be obtained
indirectly during borehole, test pit, and auger hole sampling activities.

5.1.1.5 Vadose Zone Investigation (Task 5). The primary objective of this task is to define the
nature and vertical extent of contamination in the vadose zone. This includes characterizing
contamination in vadose zone scils and in perched water. The subtasks and field activities associated
with the vadose zone investigation are summarized in Table 5-4. The vadose zone data will be
collected during borehole, test pit, and auger hole sampling activities.

The vadose zone beneath the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds was
previously characterized during the Phase 3 sampling activity discussed in Chapter 3.0. Additional
vadose zone characterization activities in these units will be limited with efforts concentrated on the
216-B-3A Expansion Pond. The 216-B-3A Expansion Pond will serve as the analog unit for the other
two ponds.

Vadose zone activities are further discussed with the field investigation activities in
Section 5.1.3.2.
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5.1.1.6 Air Investigation (Task 6). The scope of this task is to establish background concentrations
of airborne contaminants, evaluate the potential impact of contaminated air inhalation to workers
during intrusive field activities, and to monitor the impacts of field activities on area-wide air quality.
The subtasks and field activities associated with the air investigation are summarized in Table 5-5.
The background and area-wide air data will be collected from existing air sampling networks (see
Plate 1) established by Westinghouse Hanford Company. The potential impacts of contaminated air
inhalation to workers during intrusive field activities will be evaluated utilizing portable air monitors,
The air investigation activities are further discussed in Section 5.1.3.3 (non-specific field investigation
activities) and Section 5.1.4 (protocols and procedures). Note that additional air monitoring activities
for personal safety and health may be required in future safety documentation (e.g., Safety Analysis
Documents and Hazardous Waste Operations Plans). -

5.1.1.7 Data Evaluation (Task 7). Data generated during the field investigation will be evaluated
and integrated with existing data in an ongoing manner. Data from some field activities will be used
to define later activities. The data evaluation task is described in detail in Section 5.1.6.

5.1.1.8 Qualitative Risk Assessment (Task 8). Qualitative risk assessments will be performed on
Wwaste management units that are eligible for corrective measures. These assessments provide a
semiquantitative assessment of risk and will be focused on the principal risk drivers in the operable
unit. The results of these assessments will be used to help determine the need for a corrective
measure, to select the corrective measure, and to determine risk-based cleanup levels for the
corrective measure. The QRA is discussed in detail in Section 5.1.7.

5.1.1.9 Identification of Potential Action-, Contaminant-, and Location-Specific Corrective
Measure Requirements (Task 9). The identification of potential operable unit-specific CMRs will be
an ongoing effort during the field investigation and corrective measure processes and is further
described in Section 5.1.8.

5.1.1.10 Field Investigation Report (Task 10). A report will be prepared that presents the results
of the field investigation and QRA at each waste management unit. The field investigation report is
described in more detail in Section 5.1.9.

5.1.1.11 Other Tasks (Task 11). This task has been reserved in the event that additional tasks are
identified during the course of the project.

5.1.2 Project Management (Task 1)

This section presents a summary overview of the project management subtask activities that
will occur throughout the field investigation process and includes the following:

Subtask 1a, Project Management (Section 5.1.2.1)
Subtask 1b, Meetings (Section 5.1.2.2)

Subtask lc, Cost and Schedule Control (Section 5.1.2.3)
Subtask 1d, Data Management (Section 5.1.2.4)
Subtask le, Progress Reports (Section 5.1.2.5)

Subtask 1f, Quality Assurance (Section 5.1.2.6)

Subtask 1g, Health and Safety (Section 5.1.2.7)

Subtask 1h, Community Relations (Section 5.1.2.8).
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5.1.2.1 Project Management (Subtask 1a). Project management includes the day-to-day
supervision of, and communication with, project staff and subcontractors. Throughout the project,
daily communication between office and field personnel will be attempted, along with periodic
communication with subcontractors. This constant and continual exchange of information will be
necessary to assess progress, to identify potential problems quickly enough to make necessary
corrections, and to keep the project within the budget and focused on the objectives and schedule.
Details of the project management plan are provided in Appendix C of the B Plant AAMS Report
(DOE-RL 1993c).

5.1.2.2 Meetings (Subtask 1b). Meetings will be held, as necessary, with members of the project
staff, subcontractors, regulatory agencies, and other appropriate groups to communicate information,
assess project status, and resolve problems. A kickoff meeting will be held with designated project
personnel, and project staff meetings will be held weekly. The 200-BP-11 Operable Unit project
coordinators will meet on a weekly basis to share information and to discuss progress and problems.
The frequency of other meetings will be determined based on need and on schedules in the Tri-Party
Agreement (Ecology et al. 1994).

5.1.2.3 Cost and Schedule Control (Subtask 1c). Project costs, including labor, other direct costs,
and subcontractor expenses, will be tracked monthly using an earned-value approach. The budget for
tracking activities will be computerized and will provide the basis for invoice preparation and review
and for preparation of progress reports. Scheduled milestones will be tracked monthly for each task
of each project phase. This will be done in conjunction with cost tracking.

5.1.2.4 Data Management (Subtask 1d). The work activity file for the 200-BP-11 Operable Unit
will be kept organized, secured, and accessible to project personnel. The project file will be
maintained to comply with the Information Management Overview, which is included in the B Plant
AAMS Report, Appendix D. All field reports, field logs, health and safety documents, QA/quality
control (QC) documents, laboratory data, memoranda, correspondence, and reports will be logged
into the file upon receipt or transmittal. This task is also the mechanism for ensuring that data
management procedures are carried out as documented in the B Plant AAMS Report Information
Management Overview,

5.1.2.5 Progress Reports (Subtask 1le). Progress reports prepared at quarterly intervals are
believed to be sufficient for purposes of the field investigation and CMS. The reports will be
prepared, distributed to project personnel (project and unit managers, coordinators, contractors,
subcontractors, etc.), and entered into the 200-BP-11 Operable Unit project file. The reports will
summarize the work completed, present data generated, and provide evaluations of the data as they
become available. Progress, anticipated problems, recommended solutions, upcoming activities, key
personnel changes, status of deliverables, and budget and schedule information will be included in the
reports.

5.1.2.6 Quality Assurance (Subtask 1f). All work on the Hanford Site is subject to the
requirements of DOE Order 5700.6C, Quality Assurance (DOE 1991) and other QA guidance
documents as applicable, e.g., the Hanford Analytical Services Quality Assurance Plan (HASQAP)
(DOE-RL 1994). Such documents establish broadly applicable QA program requirements for all
types of project activities. To ensure that the objectives of this field investigation are met in a manner
consistent with the DOE order, all work conducted by BHI will be performed in compliance with
existing QA manuals and the Environmental Engineering and Technology Function QAP;P that
specifically describes the application of manual requirements to environmental investigations. The
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200-BP-11 Operable Unit QAPjP (Appendix A) details the QA/QC protocols to be followed during
the 200-BP-11 Operable Unit RFI/CMS process. The QAPjP defines the specific means that will be
used to ensure that the sampling and analytical data are defensible and will effectively support the
purposes of the investigation.

5.1.2.7 Health and Safety (Subtask 1g). The Health and Safety Plan (B Plant AAMS Report,
Appendix B) will be used to implement standard heaith and safety procedures for BHI employees and
contractors engaged in field investigation and CMS activities in the 200-BP-11 Operable Unit.

Activities associated with field sampling and sample transport may involve both external and
mternal exposure to ionizing radiation from adjacent tanks, piping, and contaminated soils- Sample
collection activities may also involve exposure to hazardous chemicals. Review by BHI Occupational
Health and Safety and issuance of any Radiation Work Permits and Hazardous Waste Operations
Plans [EII 2.1, "Preparation of Site-Specific Health and Safety Plans" (WHC 1988a)] will be
performed prior to the start of any sampling activity. All personnel entering the job site will fulfill
the minimum requirements for entry as discussed in EII 1.1, "Hazardous Waste Site Entry
Requirements” (WHC 1988b).

An as low as reasonably achievable (ALARA) plan that addresses the potential radiation
exposure of task personnel during field tasks will be completed prior to the commencement of field
operations. Guidance on such assessments is found in WHC-CM-4-11 (WHC 1988a) as referenced in
EIl 2.3, "Administration of Radiation Surveys to Support Environmental Characterization Work on
the Hanford Site" (WHC 1988b). A radiation dose assessment evaluation will be performed for the
anticipated soil samples and on its completion will be used in conjunction with estimates of sample
size and duration of exposure to prepare an ALARA plan.

5.1.2.8 Community Relations (Subtask 1h). Community relations activities will be conducted in
accordance with the Community Relations Plan for the Hanford Site (Ecology et al. 1989). All
community relations activities associated with the 200-BP-11 Operable Unit will be conducted under
this overall Hanford Site Community Relations Plan.

5.1.3 Field Investigation Activities {Tasks 2 to 6)

The field investigation activities are designed to accomplish the following tasks: source
characterization (Task 2), geologic investigation (Task 3), surface water sediment investigation
(Task 4), vadose zone investigation (Task 5), and air investigation (Task 6). These tasks are
described briefly in Section 5.1.1. This section recommends specific activities to be conducted for
the field investigation, although final determination of field activities will be made through issuance of
descriptions of work.

Table 5-6 summarizes the field activities that are planned at each waste management unit and
unplanned release site. Several activities that are not associated with individual waste management
units are listed in the table under their own headings. In addition, the table has been divided between
primary field activities and supporting field activities. Supporting field activities must generally be
conducted along with each of the primary field activities. The subsections of this work/closure plan
describing each field activity and waste management unit are also listed in the table.
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Section 5.1.3.1 discusses the overall approach to the field investigation. Section 5.1.3.2
discusses the locations and frequencies of each activity and is subdivided into groups of TSD units,
past-practice units, and unplanned release units. The protocols and procedures for each type of field
activity are described in Section 5.1.4. Section 5.1.5 describes the laboratory analyses that each

sample will undergo.

5.1.3.1 General Approach. The general sequence of activities for the each waste management unit
is as follows:

(D) Surface radiation surveys (Section 5.1.4.1)
. (2) Ground-penetrating radar surveys (Section 5.1.4.2)
3 Electromagnetic surveys
4) Subsurface spectral geophysics on appropriate existing wells (Section 5.1.4.5)
5 Surface soil sampling
(6) Test pits and auger holes
h Boreholes with spectral geophysics as casing is telescoped

(8) Perched water sampling.

Activities one through four aid in the refinement of sampling points for activities five through
seven. Surface radiation surveys are run for health and safety reasons, to identify potential surface
soil sampling locations, and to refine borehole, test pit, and auger hole locations. If no surface
contamination is detected during the surface radiation survey, then no surface soil sampling will occur
at that waste management unit. Subsurface investigations (boreholes, test pits, and auger hole) will
proceed whether or not surface contamination is detected. Surface geophysics surveys (ground-
penetrating radar and electromagnetic) will be used to better identify the boundaries of the 216-B-3-1
and 216-B-3-2 Ditches and existing pipelines. Subsurface spectral gamma logging may be used to
identify radioactivity within the vadose zone thus identifying potential sampling points in nearby
proposed boreholes.

Figure 4-4 depicts the sampling design for the operable unit. This design has been previously
agreed on by the DOE-RL and the regulators as a result of DQO meetings (see Section 4.1) held for
the operable unit. It was also agreed that additional sampling efforts would be defined after the
evaluation of data obtained from this sampiing scheme. The intent of the sampling design is to locate
the areas of highest contamination in the operabie unit and to provide sufficient data to make final

- corrective measure-decisions. -The remainder of-this section discusses the sampiing approach for the

proposed sampling scheme shown in Figure 4-4.

5.1.3.1.1 Field Screening and Action Levels. All samples and cuttings will be field
screened for evidence of volatile organics and radionuclides. Volatiles will be screened by the field
geologist or other qualified personnel using an organic vapor monitor. Radionuclides will be screened
by alpha- and gamma-counting instruments. The protocols and procedures for field screening is
further discussed in Section 5.1.4.3.2.

The action level for radionuclide screening is twice background. Readings of less than twice
the average background are within the normal background variability for the site and therefore are not
indicative of the presence of anthropogenic radionuclides. The action level for volatile organic
screening is 5 ppm. Areas above the prescribed action levels will be referred to as "hot spots. "
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Prior to initiating drilling, a local area background reading will be determined at a
background site to be determined in the field (e.g., the 216-E-28 Contingency Pond).

5.1.3.1.2 Risk Assessment Sampling. The purpose of this section is to ensure that samples
are obtained from borehole, test pit, and auger hole sites to support risk assessments. To support a
risk assessment evaluation of the external exposure pathway for humans and exposure to burrowing
animals, a sample should be taken in the upper 2 m (6 ft) of soil. Additional sampling for risk
assessment is desired at a depth of 5 to 6 m (15 to 20 ft) to evaluate the potential exposure to humans
or wildlife through plant uptake. This additional sampling will be fuifilled as part of the vadose zone
sampling investigation discussed in the next section.

If surface radioactivity is less than twice background, and continues to be less than twice
background at depth, a sample is needed only to support a risk assessment, i.e., from between 0.6 to
2m (2 to 6 ft). After a risk assessment sample has been taken, another sample does not need to be
obtained until the sediments (i.e., the pond/ditch bottoms) are encountered. However, if radioactivity
(or other field screening) warrants, additional samples may be obtained at the discretion of the field
geologist in consultation with the operable unit task lead. Sampling from the sediments to depth will
be taken in accordance with Section 5.1.3.1.3.

If surface radioactivity is above twice background, a surface sample may be taken. However,
if activity continues to increase below the surface, a sampie of greater radioactivity may be taken
instead of a surface sample. In either case, a sample must be taken from 0.6 to 2 m (2 to 6 ft) to
support a risk assessment. After a risk assessment sample has been taken, another sample does not
need to be obtained until the sediments are reached. However, if radioactivity (or other field
screening) warrants, additional samples may be obtained at the discretion of the field geologist.
Sampling from the sediments to depth will be taken in accordance with Section 5.1.3.1.3.

5.1.3.1.3 Vadose Zone Sampling. This section describes the soil sampling points for
vadose zone sampling in boreholes, test pits, and auger holes. Vadose zone samples will be taken at
predetermined depths, lithological interfaces, and/or hot spots (Section 5.1.3.1.1, areas above twice
background for radioactivity and/or 5 ppm for organic vapors).

Pre-established default sampling depths for chemical and physical samples are described below
and will be used in conjunction with lithologic changes and hot spot sampling. These depths are
approximate, and excavated material will be screened in the field so that the most contaminated soils
are sampled. The sampling depths listed below are based on a zero datum at the sediment (pond/ditch
bottorns} horizon,

. Groundwater borehole -- 0, 0.6, 2, 3, 6, 9, 12, 15, 23, 30, and 46 m (0, 2, 5, 10,
20, 30, 40, 50, 75, 100, and 150 ft), with an additional sample, if possible, above the
water table [about 61 m (200 ft)]

. Shailow boreholes [15 m (50 ft)] -- 0, 0.6, 2, 3, 6,9, 12, and 15 m (0, 2, 5, 10, 20,
30, 40, and 50 f1)

Auger holes and test pits -- 0, 0.6, 2, 3, 6, and 9 m (0, 2, 5, 10, 15, and 20 ft).

Chemical and physical samples will be taken at major lithologic changes. Estimates of these
lithologic changes will be made prior to drilling using current stratigraphy maps. However, the field
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geologist will make the final determination of the actual sampling location. Additionally, the field
geologist will make the decision as to when to sample a hot spot. Typically, the first indication of a
hot spot will trigger sampling.

5.1.3.2 Sampling Locations and Frequencies. As discussed in Section 5.1.3.1, surface radiation
surveys, surface geophysics surveys, and spectral gamma logging will be used to refine sampling
locations and frequencies of surface samples, boreholes, test pits, and auger holes. The general
approach to the frequency of sampling at depth was discussed in the previous section.

The approximate sampling locations for boreholes, test pits, and auger holes are shown in
Figure 4-4 and described in the following sections. -

5.1.3.2.1 216-B-3 Main Pond, Overflow Pond, and 216-B-3-3 Ditch. A surface radiation
survey was performed at the 216-B-3 Main Pond and 216-B-3-3 Ditch during interim stabilization
(backfilling) activities in 1994 (Section 2.6). The results of the survey will be used to optimize
sampling locations at the areas of highest contamination. Additionally, nearby existing monitoring
wells, 699-44-43B, 699-44-42, 699-43-43, 699-43-45, and 699-43-42J (see Plate 1), will undergo
RLS logging, prior to intrusive activities, to identify whether any particular sediment horizon may be
more likely to exhibit elevated activities.

Surface sampling activities are not expected at the 216-B-3 Main Pond or 216-B-3-3 Ditch
because of the recent interim stabilization activities. Surface samples are more likely to be taken
from the overflow pond. Surface samples may be taken if warranted by radiation surveys
(Section 5.1.3.1.2).

Two boreholes and four auger holes are planned at the 216-B-3 Main Pond. One 15-m (50-ft)
borehole will be placed at the eastern midline (deepest section) of the pond and one borehole to
groundwater at the western midline of the pond. The auger holes will be located as follows: one in
the southwest corner of the pond; one in the delta area of the 216-B-3-3 Ditch (south side of the
pond); another on the north side of the pond directly north of the 216-B-3-3 Ditch delta area; and the
last one in the southeast region of the pond.

Only one intrusive characterization activity is planned for the overflow pond. One test pit
will be established in the location of highest radioactivity identified by a surface radiation survey or,
if no surface radiation is detected, the test pit will be placed in the center of the Overflow Pond.

One borehole and three auger holes are planned at the 216-B-3-3 Ditch. Test pits may be
used instead of the auger holes if judged acceptable by health physics personnel. A 15-m (50-ft)
borehole will be placed at the confluence of the 216-B-3-2 and 216-B-3-3 Ditches. Another borehole
will be located at the headwall (west end) area of the ditch but is identified with the 216-B-3-1 Ditch.
The auger holes will be placed as follows: one midway between the 216-A-29 Ditch (200-PO-5
Operable Unit) and the headwall (west end); one just east of the A-29 Ditch; and one midway
between the borehole and main pond.

5.1.3.2.2 216-B-3-1 and 216-B-3-2 Ditches. A surface radiation survey and geophysics
survey will be performed at the 216-B-3-1 and 216-B-3-2 Ditches. The results of the survey will be
used to optimize sampling locations at the areas of highest contamination. Additionaily, nearby
existing monitoring well, 699-43-45 (see Plate 1), will undergo RLS logging, prior to intrusive
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activities, to identify whether any particular sediment horizon may be more likely to exhibit elevated
activities.

Surface sampling activities are not specifically planned for these ditches because they have
been interim stabilized. However, surface samples may be taken if warranted by radiation surveys.
Also, the general sampling scheme (Section 5.1.3.1.2) ensures that the near surface [0.6 to 2 m (2 to
6 ft)] is sampled during subsurface characterization activities.

Two boreholes and three test pits are planned at the 216-B-3-1 and 216-B-3-2 Ditches. Auger
holes will be used instead of the test pits if high radiation or other health- and safety-related
conditions warrant. One 15-m (50-ft) borehole will be located at the east end (headwall) of the
ditches, and another 15-m (50-ft) borehole will be established in the 216-B-3-1 Ditch midway between
the headwall and 216-B-3 Main Pond. Two test pits will be established in the 216-B-3-1 Ditch: one
midway between the two boreholes and one at the western end of the ditch approximately midway
between the borehole and 216-B-Main Pond. The third test pit will be located in the 216-B-3-2 Ditch
in line with the westernmost test pits of the 216-B-3-1 and 216-B-3-3 Ditches.

5.1.3.2.3 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds. The 216-B-3A Expansion
Pond is considered the analog unit for the 216-B-3B and 216-B-3C Expansion Ponds because all liquid
received by the 216-B-3B and 216-B-3C Ponds passed through the 216-B-3A Pond. Additionally,
these three ponds were characterized during Phase 1, 2, and 3 activities (Section 3.1), and are
currently being assessed for clean closure in the 216-B-3 Expansion Ponds Closure Plan (DOE-RL
1993b). However, Phase 1, 2, and 3 activities did not fully characterize the ponds for the
radionuclides of concern to the operable unit, and therefore will be further assessed for radionuclides.

A surface radiation survey will be performed at all three ponds. Some radiation surveys will
be performed at the 216-B-3A Pond as part of the interim stabilization activities (see Section 2.6).
The results of these surveys will be evaluated to determine if additional surveys are needed at the 3A
Pond. Radiation surveys at the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds will be
included with the nonintrusive activities. The results of the surveys will be used, if needed, to locate
potential sampling locations.

Surface sampling activities are not specifically planned for the 216-B-3A, 216-B-3B, and
216-B-3C Expansion Ponds because of surface characterization previously performed during Phases 1
and 2 (Section 3.1). However, surface samples may be taken if warranted by radiation surveys.
Nearby existing monitoring wells, 699-43-45 and 699-44-43 (see Plate 1), will undergo RLS gamma
spectrometer surveys to identify potential areas of elevated radiation for vadose zone characterization.

A borehole to groundwater was drilled in each of the three ponds and the soils characterized
as part of the Phase 3 activities (Section 3.1). This characterization activity, along with surface
characterization, has shown that dangerous waste is not a concern in the unit based on residential
cleanup standards. These activities also indicated very low levels of radionuclide contamination.
Therefore, only one characterization activity is planned for the 216-B-3A Expansion Pond. One
auger hole will be established at the center of the trench dredged in the middle of the pond.

- = eee 8. h3.2.4 - 216-E-28 Centingency-Pond. The 216-E-28 Contingency Pond has never been

used, and therefore no sampiing activities are planned.
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1 5.1.3.2.5 Unplanned Releases. Unplanned Releases UN-200-E-14 and UN-200-E-92 were
2 discussed in Section 2.1 and do not have an impact on the sampling design for the operable unit.

3 Unplanned Release UN-200-E-14 was a dike failure on the east side of the main pond and is now part
4 of the 3A Pond. Unplanned Release UN-200-E-92 consisted of contaminated tumbleweeds that have
5 been removed and disposed. Other unplanned releases associated with the operable unit (e.g.,

6 UPR-200-E-34 and UPR-200-E-138) resulted in direct discharges to the waste management units and
7 will therefore be characterized as part of the waste management units.

8

9 5.1.3.3 Nonsite-Specific Activities. Nonsite-specific activities include perched water sampling, air
10 sampling, and a pipeline integrity assessment.
I1 -
12 $.1.3.3.1 Perched Water Sampling. Five boreholes are planned for the 200-BP-11
13 Operable Unit investigation, four to 15 m (50 ft) and one to groundwater [about 61 m (200 ft)]. The
14 proposed locations of these boreholes are shown in Figure 4-4. If perched water is encountered in a

"“‘ 215 borehole, a perched water monitoring well will be installed that is screened against the water-bearing
interval. Further discussion regarding the installation and sampling of a perched water well is
provided in Section 5.1.4.9.

5.1.3.3.2 Air Sampling. Five permanent air samplers are stationed within the 200-BP-11
Operable Unit (see Plate 1). The samplers contain filters, which collect particles entrained in the air.
The sample filters are exchanged weekly and saved to be analyzed quarterly. The analyses from these

22 filters will be used to establish a baseline for the air in the operable unit prior to commencing field
23 activities and to assess the overall impacts of field activities to area-wide air quality. This air

24 sampling effort is an ongoing activity, currently managed by Westinghouse Hanford Company, that is
25 independent of the other activities described in this work/closure plan.

26

27 During the intrusive field work (e.g., test pits and boreholes) at the 200-BP-11 Operable Unit,
28 the air will be monitored more closely to assess the potential impact of contaminated air inhalation to
29 workers. This will require the usage of portable air samplers to measure potential contamination

30 downwind of the sites. In general, two air samplers will be stationed downwind (based on windroses,
31 Figure 2-2) within 500 m (1,650 ft) of the intrusive sites. The sample(s) at each station will be

32 collected at a height of 2 m (6.6 ft) above ground level and in a location free from unusual localized
33 effects (e.g., near a large building, vehicular traffic, or trees) that could result in artificially high or
34 low concentrations. Additionaily, in consideration of borehole and test pit locations, the samplers

35 should be strategically placed to minimize the need to relocate them.

36

37 In addition, fugitive dust and volatile organic compound monitoring may be conducted as part
38 of the health and safety program of each work site.

39

40 5.1.3.3.3 Pipeline Integrity Assessment. The process effluent pipelines within the

41 200-BP-11 Operable Unit are depicted in Figure 3-1 and Plate 1. The PUREX Cooling Water Line
42 and the 216-B-3-2 Pipeline are the only pipelines of interest to the operable unit investigation because
43 all other pipelines are active and/or associated with other facilities. Furthermore, these active

44 pipelines convey only clean water as regulated per WAC 173-303 and therefore pose virtually no

45 threat of contaminating the operable unit. A surface radiation survey will be petformed over these
46 two pipelines consisting of approximately 700 m (2,300 ft). Two sections of pipe are to be further
47 assessed: the capped PUREX Cooling Water Line leading to the Gable Mountain Pond and the

48 southern segment of the 216-B-3-2 Pipeline. An internal camera and radiation survey will be

49 performed on these portions of pipe if technically and economically feasible. The ermnphasis of these
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surveys will be to assess pipeline integrity, identify potential leak points, and attempt to correlate the
leak points to potential surface contamination. An assessment for potential soil sampling will be made
after these surveys are complete. If areas of probable leaks are detected, an assessment of potential
contamination will be performed, and additional soil samples may be taken and analyzed for
constituents listed in Table 3-2.

5.1.4 Field Investigation Protocols and Procedures

5.1.4.1 Field Screening. All samples and cuttings will be field screened for evidence of
radionuclides and volatile organics.

Radionuclides will be screened using gamma (Nal) radiation detectors and low-level alpha and
beta detectors. All instruments will be used, maintained, and calibrated consistent with EIl 3.2,
"Calibration and Control of Monitoring Instruments” (WHC 1988b), and EII 3.4, "Field Screening”
(WHC 1988b).

Prior to initiating drilling, a one-time background reading will be taken using the above
instruments at a background site to be determined in the field (e.g., the contingency pond).
Instrument background will be measured on freshly disturbed surface soil, holding the instruments
less than 2.5 cm (1 in.) from the soil. The field geologist will record the background levels in the
borehole log according to EII 9.1, "Geologic Logging" (WHC 1988b), prior to the start of drilling.

Radionuclides will be screened according to EII 3.4, "Field Screening” (WHC 1988b). The
field geologist will record screening results in the borehole log [EII 9.1, "Geologic Logging" (WHC
1988b)]. The action level for radionuclide screening is twice background. Readings of less than
twice the average background are within the normal background variability for the site and so are not
indicative of the presence of anthropogenic radionuclide. Readings over twice background will be
assessed as potential surface samples.

The field geologist or other qualified personnel will screen samples and cuttings for volatile
organics using either a flame ionization detector or photoionization detector. The relative response
ratios of the chlorine-based compounds for either the flame ionization detector or photoionization
detector range from 10% for carbon tetrachloride (flame ionization detector) to 105% for
1,1,1-trichloroethane (flame ionization detector). To detect the chlorinated compounds using survey-
type instruments under ambient, uncontrolled conditions, the 5-ppm action level provides reasonable
confidence in detection of these compounds. The action level for volatile organic screening is 5 ppm.
The 5-ppm limit is based on the total volatile organic compounds detected as either benzene or
methane equivalents.

5.1.4.2 Surface Radiological Surveys. Surface radiological surveys will be conducted on the waste
management units within the 200-BP-11 Operable Unit using gamma (Nal) radiation detectors and
beta detectors. Table 5-6 also specifies the units that will receive surface radiological surveys.
Surveys will also be run as part of the pipeline integrity assessment task. Unified surveys should be
run on units that are historically and geographically related to one another, These unit groupings
include the following:

216-B-3 Main Pond and 216-B-3-3 Ditch
. 216-B-3-1 and 216-B-3-2 Ditches and the overflow pond
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216-B-3A Expansion Pond
216-B-3B Expansion Pond
. 216-B-3C Expansion Pond.

The approximate limits of each survey can be assessed from the waste management unit
boundaries shown on Plate 1. Survey boundaries will be extended until no further contamination is
found along the survey boundaries. The smallest area covered (Table 5-2) by the surveys is about
40,500 m? (435,600 ft*) and will therefore be conducted with the Ultrasonic Ranging and Data System
(USRADS) or Mobile Service Contamination Monitor II (MSCM-II), The USRADS or MSCM-II
will automatically correlate and record count rate, dose rate, and position information during the
survey. The pipeline integrity surveys will also utilize the USRADS or MSCM-II.

These surveys will be done primarily to locate areas of elevated surface radiation (above twice
background) for potential sampling (Section 5.1.3.1) and to optimize sampling locations for
boreholes, test pits, and auger holes. Locations of elevated radiation will be marked in the field and
evaluated as sampling locations for subsurface characterization and also as potential surface samples.
Prior to the initial surveys, a one-time instrument background will be determined at a background site
to be determined in the field. Instrument background will be measured on a freshly disturbed surface
soil, holding the instrument less than 2.5 cm (1 in.) from the soil.

Surveys will be conducted by a qualified health physics technician. This individual will be
responsible for verifying the proper working condition of the instruments and for recording field
measurements in accordance with the applicable health physics procedures. A survey report will be
prepared and will include a description of the survey methods used, the survey results, and a list of
surface soil sampling location recommendations.

5.1.4.3 Surface Geophysical Surveys. Ground-penetrating radar surveys are planned to locate
pipelines and the stabilized 216-B-3-1 and 216-B-3-2 Ditches. A ground-penetrating radar survey will
generate a continuous profile of shallow subsurface features by transmitting and then receiving
reflected high-frequency radio waves. The ground-penetrating radar may also be used to detect
buried objects and voids and to delineate the limits of disturbed ground.

If needed, an electromagnetic survey may be utilized to provide supporting evidence of ditch
and pipeline boundaries. An electromagnetic survey will use a transmitter coil to induce eddy
currents in the subsurface. The eddy currents generate a secondary electromagnetic field that is
measured with a recetver coil. The intensity of these currents is a function of ground conductivity.

These surveys will be performed prior to locating test pits/auger holes for the 216-B-3-1 and
216-B-3-2 Ditches and pipeline integrity assessment because they are nonintrusive and can be used to
locate disturbed ground boundaries, buried objects, and backfill depths. This information will be used
to help find the ditch boundaries. Specific survey grid coordinates will be established from a
minimum of three recoverable reference points, staked and located during a later geodetic survey.
Each data point will be designated with a unique number associated with the facility and its grid
location. All geophysical surveys will be conducted according to EII 11.2, "Geophysical Survey
Work" (WHC 1988b).

5.1.4.4 Source Area Boreholes. Five boreholes [one to groundwater, four to 15 m (50 ft)] will be

made during the 200-BP-11 Operable Unit field investigations (Table 5-6). Additional shallow
boreholes may be required if conditions prevent the use of test pits and/or auger hole sampling, e.g.,
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radiation may be too high for a test pit, or a test pit/auger hole may reach its maximum depth and
still be in contaminated soil. Criteria for the sampling locations and frequencies within boreholes are
provided in Section 5.1.3.2.

5.1.4.4.1 Borehole Drilling. The boreholes will be sited to avoid buried obstructions and if

“hot spots persist, in areas that appear most contaminated. Before drilling commences, an offsite

utility check should be performed. In all cases, drilling will also be preceded by a surface radiation
survey of the area and, at some locations (Table 5-1), surface geophysics. If a boring encounters
contamination at such high levels that it cannot be continued as determined by health physics
personnel, it should be abandoned according to the procedures outlined in EII 6.10,
"Decommissioning Wells" (WHC 1988b), and a new boring located per the direction of the operable
unit task lead and field team leader.

The drilling technique used on the boreholes will be the cable-tool method or other acceptable
drilling technique. Drilling operations will be conducted according to WHC-S-014, "Generic Well
Specification for Groundwater Monitoring Wells" (Hodge 1990), and EII 5.4, "Field Cleaning and/or
Decontamnination of Equipment.” A short drive barrel sampler [0.6 m (2 ft) maximum length] will be
used to remove soils (slough and/or undisturbed material) from the borehole between sampling
intervals. Hard-tool drilling will be initiated only as a last resort when drilling conditions are not
conducive to the use of the drive barrel. The decision to drill with the hard tool will be made by the
drilling field team leader only after consultation with the field geologist and/or the project
coordinator.

As drilling proceeds, the field geologist will be responsible for completing the borehole
geologic log. The borehole geologic log will be completed according to EIl 9.1, "Geologic Logging"
{WHC 1988b). The geologic log will contain sample type and depth, lithologic description, and any
other geologic information the field geologist believes is pertinent to the characterization of the
subsurface stratigraphy.

If perched water is encountered in a boring, a perched water well will be installed that is
screened against the water-bearing interval. Any of the four 15-m (50-ft) boreholes that do not
encounter perched water will be abandoned. The groundwater borehole will also be abandoned unless
it is assessed for use as a groundwater monitoring well. Holes will be abandoned according to the
procedures outlined in EII 6.10, "Decommissioning Wells" (WHC 1988b). Perched water wells will
be installed afier the boreholes have been advanced to the proper depth. The design and specification
of these wells will be according to the information presented in WHC-S-014 (Hodge 1990). In
general, the wells will be constructed of 0.1-m- (4-in.) inner diameter 304 stainless steel, joint-
threaded casing, and wire-wrapped well screen. The screen slot and pack sand size will be
determined from the results of sieve analyses in the screened interval. The wells will be installed in
accordance with WHC-S-014, "Generic Well Specification for Groundwater Monitoring Wells"
(Hodge 1990).

5.1.4.4.2 Borehole Sampling. Chemical, physical, and archive samples will be collected
from each borehole. The split-spoon sampler will be the primary device for collecting these samples.
All split-spoon sampling depths will be recorded to the nearest 0.025 m (0.10 of a foot). All depths
will be recorded to the nearest 0.025 m (0.10 of a foot). The chemical, physical, and archive
sampling intervais are unit- and depth-specific and are described along with the individual boreholes
in Section 5.1.3.2. The sampling intervais are approximate depths only and may be modified at the
discretion of the onsite geologist based on observed lithologic changes and/or hot spots. If perched
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water is encountered in a boring, the sampling interval should be modified such that at least one
chemical and physical sample is collected in the saturated zone. Sample intervals may be extended by
driving the split-spoon sampler a second time if an insufficient sample volume is collected during the
first attempt.

All samples and cuttings will be field screened for evidence of volatile organics and
radionuclides per Section 5.1.4.1. The action level for radionuclide and volatile organic screening is
twice background and 5 ppm, respectively (Section 5.1.4.1). These action levels will typically trigger
a readiness for sampling. .

Chemical samples will be collected in accordance with EIT 5.2, "Soil and Sediment Sampling”
(WHC 1988b). Sample container types, preservation requirements, and special handling requirements
are also defined in EIT 5.2. Analytical services may require the use of sample authorization forms to
further define there requirements. Chemical samples will be collected with a split-spoon sampler with
stainless steel liners. To ensure that the sample is not compressed, drilling personnel will not
overdrive the sampling device. The split-spoon and liners will be decontaminated before use
according to EII 5.3, "Laboratory Cleaning of RCRA/CERCLA Sampling Equipment” (WHC 1988b).
Prior to sampling, slough in the borehole will be removed to the greatest extent possible. Sampling
personnel will preserve the samples in accordance with the EPA guidelines set forth in Test Methods
Jor Evaluating Solid Wastes (EPA 1986). All chemical samples will be geologically logged by the
field geologist. Chemical samples will be labeled with the appropriate Hanford Environmental
Information System (HEIS) number to accommodate sample tracking and data entry into the HEIS
system. Quality assurance requirements are discussed in Appendix A.

Physical samples will be collected from boreholes only and by the same procedures as for
chemical samples. All of the physical samples will undergo a Type A set of physical analyses, but a
sample from each major lithology (as determined by the field geologist) will also undergo a Type B
set of physical analyses. Both suites of physical analyses are described in Section 5.1.5.2.

The samples must be collected and transported in a manner that preserves the original
moisture content and soil structure. Type A samples will be collected in sample sleeves. Samples for
moisture content will be collected in moisture tins or mason jars. Every effort should be made to
maintain the sample in the sieeve in an undisturbed state, and the sleeve must be as full as possible.

Portions of physical samples that have been unconditionally radiologically released will be
sent to an existing storage facility to be archived. Radiologically contaminated samples will be sent to
a long-term storage facility if one is available. If no long-term storage facility is available for
radiologically contaminated samples, no contaminated samples will be taken for archive. The
unconditionally radiologically released samples will be archived according to EIl 5.7A, "Hanford
Geotechnical Sample Library Control” (WHC 1988hb),

5.1.4.4.3 Borehole Analytical Priorities. Physical and chemical samples are generally
grouped together so that the two sets of data may be compared. Chemical samples will always take

precedence over physical samples, which take precedence over archive samples. Additionally, if
there is insufficient sample size, the priority for sample analyses is as follows:
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1 RCRA Past-Practice

2 and TSD units Perched Water

3 Radionuclides Radionuclides

4 Metals Metals

5 Semivolatile organics analysis Volatile organics analysis

6 Volatile organics analysis Semivolatile organics analysis

7 General chemistry General chemistry

8 Physical Physical

9
10 Note that these priorities are the same for both RCRA past-practice and RCRA TSD waste
11 management units. -
12
13 5.1.4.5 Backhoe Test Pits and Auger Hole. Backhoe test pits are planned at the 216-B-3-1 and
14 216-B-3-2 Ditches and the overflow pond. Auger holes may be used instead of test pits and are also

planned at the other waste management units. The depth of these test pits/auger holes are planned to

be 6 m (20 ft) below the ditch/pond sediments. Fill material (stabilization soil) may be about 3 m

(10 ft) deep, making the total depth of a test pit about 9 m (30 ft). The maximum depth that can be
. reached in a test pit is about 12 m (39 ft).

The excavation field work for test pits will be conducted using a crawler-mounted backhoe on
a full revolving base or other appropriate equipment. The excavations will be made at the center of
the overflow pond, and across the ditches.

An area designed specifically for taking samples from the backhoe bucket will be designated
at least 9 m (30 ft) away from the excavation pit within reach of the bucket. Samples will be
collected from the backhoe bucket using hand tools and standard soil sampling techniques identified in
EII 5.2, "Soil and Sediment Sampling, Appendix I Test Pit/Trench Sampling" (WHC 1988b).
Samples will be logged by a geologist. After the test pit has been completed, it will be backfilled
with the excavated material. This action will require regulator approval and will be discussed in more
detail in descriptions of work. Such approval has been granted at other Hanford study areas in the
past.

5.1.4.6 Subsurface Geophysics. Subsurface geophysics (RLS) will be run on the new boreholes as
each casing string reaches its maximum depth. Boreholes will be logged according to EII 11.1,
"Geophysical Logging” (WHC 1988b). A description of the typical equipment configuration,
calibration, and acquisition parameters for this technique is presented in the QAPjP (Appendix A).
Spectral gamma logs (RLS) will also be performed on the following 12 existing monitoring wells:

699-40-39
699-40-40A
699-41-40
699-42-39B
699-42-40A
699-42-41
699-43-41F
699-43-42)
699-43-43
699-44-42
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] 699-44-43B
. 699-43-45.

These wells were selected for logging because they are located within or adjacent to waste
management units associated within the 200-BP-11 Operable Unit. If analysis of data from these 12
wells indicate that spectral gamma logging provides useful information, a second round of spectral
logging may be instituted. The extent of the second round of spectral logging will be assessed and
scheduled after evaluation of the initial loggings. Data from these existing wells may also be used to
refine the sampling intervals at nearby proposed wells. i

The RLS spectral gamma logs will be run on each new hole to provide an in situ spectral
analysis. Gamnma-gamma and neutron-epithermal-neutron logs will also be run if the technology is
available at the time of the field work. These two techniques can give valuable information on the
stratigraphy and water content of the units adjacent to the borehole.

Although most groundwater monitoring wells in the operable unit have been logged for gross
gamma, only one well (699-40-40B) was logged for specific activities with the spectral gamma
method. No anthropogenic radionuclides were detected (WHC 1991c). Logging should be conducted
at the other wells in the future.

5.1.4.7 Surface Soil Sampling. Surface soil samples may be collected at the waste management
units indicated in Table 5-6. The actual number and locations of samples collected at the waste
management units will depend on the results of surface radiation surveys (Section 5.1.3.1). Samples
will be collected from the most contaminated areas exceeding action levels (twice background) as
identified by the radiation surveys. If two or more separate and distinct contaminated areas are
identified during a given survey, more than one sample may be collected. At waste management units
that have been surface stabilized, samples should not be collected unless radionuclide contamination is
indicated above action levels by surface radiation surveys. At waste management units that have not
been surface stabilized, at least one sample should be collected even if the surface radiation survey
does not identify contamination. Such a sample should be collected at the approximate center of the
unit. If contamination is detected, the determination of the sampling locations should be made during
the surface radiation surveys and is described in more detail in Section 5.1.3.1.

Samples will be collected with a stainless-steel shovel. Surface soil samples will be collected
according to EII 5.2, "Soil and Sediment Sampling" (WHC 1988b). The analyses that each sample
will undergo are further described in Section 5.1.5. Each sample will be sent to the appropriate
controlled facility (i.e., 222-S Laboratory) for classifications before being sent to a laboratory for
analysis. Quality assurance requirements are discussed in Appendix A.

5.1.4.8 Pond and Ditch Bottom Sampling. Sampling of the 216-B-3-3 Ditch, main pond, and
expansion pond bottoms was performed during Phase 1 and 2 activities in support of the 276-B-3
Expansion Ponds Closure Plan (DOE-RL 1993b). The resuits of these sampling events are
summarized in Section 3.1 and more completely in Appendices C, D, and E of the 216-B-3
Expansion Pond Closure Plan (DOE-RL 1993b). Currently, surface water remains in only the
216-B-3C Expansion Pond, and only the "bottoms” of the 216-B-3A and 216-B-3B Expansion Ponds
are exposed. Therefore, since the Expansion Ponds are being clean closed, no direct pond and ditch
bottom sampling will occur in the operable unit. However, the buried pond and ditch bottoms will be
sampled in conjunction with borehole, test pit. and auger hole sampling.
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5.1.4.9 Perched Water Sampling. If perched water is encountered in sufficient quantity during
borehole drilling, a well will be installed in the perched water zone and the perched water sampled.
Perched water sampling will be conducted according to the protocols listed in EII 5.8, "Groundwater
Sampling” (WHC 1988b). Temperature, pH, turbidity, and electrical conductivity will be monitored
during the purging of each well. Turbidity is normally not required per EII 5.8, but will be required
to evaluate if the perched water is derived from the aquifer. Wells will be purged until a minimum of
three well and sand pack pore space volumes have been removed, all parameters have stabilized, or
the well is dry. Purged groundwater will be collected and disposed as described in EII 10.3,
"Purgewater Management” (WHC 1988b). Normally, one perched water sample will be faken.
However, for inorganics, two samples will be collected per well instead of one; one will be
unfiltered, and a second will be filtered through a 0.45-micron filter onsite before being bettled and
preserved. Only an unfiltered sample will be required for organic analyses. Samples will be labeled
with the well designation, an indication of the filtration, and the date of collection.

Perched water level measurements will be taken monthly and before the wells are purged and
sampled. These data will be used to evaluate water level fluctuations and to establish horizontal
perched water gradients. The vertical gradients within the perched water zone will not be studied.
Horizontal gradients will be measured if possible. These data will also be used to determine the
amount of water that needs to be purged from each well before it is sampled. All measurements will
be conducted according to EII 10.2, "Measurement of Groundwater Levels" (WHC 1988b).

5.1.4.10 Air Sampling. Five permanent air samplers (see Plate 1) currently managed by
Westinghouse Hanford Company will be utilized for the 200-BP-11 air sampling program. The air
samples are collected by drawing ambient air through a 47-mm (2 in.) open-face filter at a flowrate of
0.056 m*/min (2 ft*/min) about 1 m (3 ft) above the ground. Throughout the 200 Areas, air samplers
are operated on a continuous basis. Sample filters are exchanged weekly, held 1 week to allow for
decay of short-lived natural radioactivity, and sent for initial laboratory analyses of gross alpha and
beta activity. After the initial analysis, the filters are stored umil the end of the calendar quarter, at
which time they are composited by sample location (or deemed as appropriate according to the annual
reports) and sent for laboratory analyses of specific radionuclides. In 1993, the radionuclides
reported were Be-7, CePr-144, Co-60, Cs-134, Cs-137, Eu-154, Eu-155, K-40, Pu-238, Pu-239/240,
Ru-106, Sb-125, 8r-90, U-234, U-235, U-238, Zn-65, and ZrNb-95. Compositing of the filters by
sample location provides a larger sample size, and thus a more accurate measurement of the
concentration of airborne radionuclides resulting from operations in the 200 Areas. The most recent
yearly composite analysis of air filters from the 200-BP-11 Operable Unit area will be used as the
baseline for the air sampling program.

Portable air monitors will maintain the same protocols and procedures as the permanent air
monitors, except final compositing of the samples will occur prior to relocating the samplers, with
analyses to be performed as soon as possible thereafter.

If further air monitoring is fequired for personal health and safety , the monitoring equipment
procedures and protocols will be specified or referenced in future safety documentation (e. g., Safety
Analysis Documents and Hazardous Waste Operations Plans).

5.1.4.11 Pipeline Integrity Assessment. The only pipelines of interest for this assessment are
approximately 1,150 m (3,700 ft) of the PUREX Cooling Water Line (see Figure 3-1 and Plate 1) and
the 216-B-3-2 Pipeline. All other pipelines are active and transport only clean water. A surface
radiation survey will be run over the top of, and 5 m (17 ft) to each side of the pipelines. The
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survey will be increased if contarnination is noted on the survey boundaries. The surface
vey will be conducted with USRADS or MSCM-II. The radiation survey will be

cording to the protocols described in Section 5.1.4.2. If radioactivity is encountered,
amples may be collected from the most contaminated areas.

xra and radiation surveys will be performed inside of the inactive portion of the pipelines,
iined technically or economically unfeasible. The emphasis of these surveys will be to

r leak points in the lines, to attempt to correlate leak points to surface contamination,

the selection of potential test pit locations. ’

nding on the extent of contamination, test pits (or auger hole) may be excavated along
ificant leak points identified by the previous surveys. However, test pits are not

ound the pipelines. If a test pit is utilized, the test pit(s) will be dug to a depth of

vy 6 m (20 ft), and between one and three samples may be collected from each pit. The
il sampling procedures for the test pits are the same as those described in

nple Designation and Handling. Field logs will be maintained to record all field
and activities according to EII 1.5, "Field Logbooks" (WHC 1988b). Samples for
alysis will be taken at five waste management units and along one pipeline within the
perable Unit as indicated in Tables 5-2 and 5-6. These will be placed in appropriate
d properly preserved. All samples for laboratory analysis will be transported under
Wy in accordance with EIl 5.1, "Chain of Custody" (WHC 1988b), and EII 5.11,
aging and Shipping” (WHC 1988b). The analysis of the soil and source samples will
nination of radiological, chemical, and physical characteristics.

1EIS is used to track the sample and laboratory data obtained during these investigations.
will be identified and labeled with a unique HEIS sample number in the field. The

s will be assigned in the field according to EII 5.10, "Obtaining Sample Identification
Accessing HEIS Data” (WHC 1988b). The sample location and corresponding HEIS

be documented in the field logbook.

:ontamination Equipment and Procedures. Decontamination procedures have been

r the Hanford Site by BHI and are provided in the Environmental Investigations and Site
ion Manual (WHC 1988b), which includes decontamination requirements and specific
adiological and nonradiological contamination. EII 5.4, "Field Cleaning and/or

ion of Equipment” (WHC 1988b), establishes methods for cleaning and/or

ng tools and equipment used in site characterization and monitoring activities. EII 5.5,
“leaning of RCRA/CERCLA Sampling Equipment" (WHC 1988b), applies to the
mpling equipment used for RCRA/CERCLA sampling before the equipment is taken
and to equipment used to collect samples for both physical and analytical testing.

not apply to cleaning equipment that is used to collect samples for physical testing; such
tleaned in accordance with EII 5.4.

'ment decontamination will occur in conjunction with most of the sampling activities

+ 200-BP-11 Operable Unit. The methods will generally consist of washing or steam

a detergent/water or other decontamination solution. Field decontamination of drilling
here applicable, shall be performed within impoundments in the decontamination zone to
I wash liquids are captured. All wash liquids used for decontamination purposes must
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be properly disposed of according to applicable state/federal regulations. Drilling and backhoe
equipment will be decontaminated before use on another borehole as required to ensure the safety of
personnel and prevent cross-contamination of samples.

$.1.4.14 Investigation Derived Waste. Investigation derived waste generated by field investigation
and CMS activities will be managed according to EII 4.2, "Interim Control of Unknown, Suspected,
Hazardous and Mixed, and Radioactive Waste” (WHC 1988b), or as agreed upon by the cognizant
regulators (DOE, EPA, Ecology). If investigation derived waste is managed according to EII 4.2, the
following exception to the procedure applies: because of excessive turnaround times between sample
submittal to the laboratories and receipt of sample analysis, if the 90-day clock (waste generation to
disposal) is determined by the cognizant regulators to be appropriate for the RFI/CMS, the clock will
not begin until generator receipt of the sample analyses results used for waste designation purposes.
The samples collected for the field investigation study will be sufficient for waste designation and
waste management unit characterization.

5.1.4.15 Geodetic Surveys. Geodetic surveys will apply to almost all the tasks required to complete
the operable unit characterization and will occur at most of the waste management units within the
operable unit (see Table 5-6). Surveys are to be completed by a licensed surveyor, registered in
Washington State. Surveyors will be accompanied, at least initially, by the field team leader (or
designee) to familiarize the surveyors with specific locations., At least two controls will be
referenced to a National Geodetic Survey daturn obtained from a permanent bench mark. The North
American Datum (NAD) 1983 (Lambert Projection) will be used for horizontal controt and the North
American Vertical Datum (NAVD) will be used for vertical control.

Horizontal (x,y coordinates) locations of surface soil samples and the corners of surface
geophysical surveys, and surface radiation surveys will be professionally surveyed. Horizontal and
vertical locations (X, y, z coordinates) will be professionally surveyed for those soil boreholes that
have a well screen installed. Abandoned boreholes, test pits, and auger holes will also be surveyed.

5.1.5 Laboratory Analysis

Surface soil samples, vadose zone soil samples (from boreholes, test pits, and auger holes),
and perched water samples will be sent for chemical analysis. Air monitoring samples collected from
the air samplers are controlled under a separate program and are typically analyzed for cesium-60,
strontium-90, plutonium-238, plutonium-239, plutonium-240, uranium, gross alpha, and gross beta.
Only borehole soil samples will be sent to the laboratory for physical analyses. Table 5-7 summarizes
the types of samples that will be collected from each of the waste management units and the general
chemical analyses. The analyses are described in greater detail in Sections 5.1.5.1 and 5.1.5.2.

5.1.5.1 Chemical Analyses. Table 5-7 lists the contaminants of concern for the 200-BP-11 Operable
Unit, practical quantitation limits (nonradioactive) and minimum detection limits (radioactive), and the
suggested analytical method. For some of the analytes, the contract laboratory may have to use a
different analytical method than the suggested one, which is acceptable as long as the alternate method
is approved by Ecology.

If an insufficient sample exists to perform all of the analyses, the analyses must be prioritized

in the order they are listed on the table (Table 5-7, footnotes b,e). The concentrations of many of the
radionuclide contaminants of concern (Table 3-2) will be calculated from parent or daughter
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relationships. The radionuclides whose concentrations will be calculated in this way are listed in
Table 3-2 and on the bottom of Table 5-7 (footnote a).

For the following reasons, the list of contaminants of concern may be modified for some
samples.

(1) Surface soil samples will not be analyzed for volatile organics. These compounds are
unlikely to persist in near-surface conditions.

2 To facilitate Ecology’s concerns regarding known and suspect contarnination
(Section 3.1), the TSD unit (main pond, 216-B-3-3 Ditch, and overflow pond) will be
analyzed for a2 "modified” 40 CFR 264 Appendix IX groundwater monitoring list.
The modified Appendix IX list is defined as the Appendix IX analytes minus
phosphorous pesticides (method 8140), herbicides (method 8150), dioxins
(method 8280), and non-halogenated volatile organics (method 8015).

3 Perched water samples will be analyzed for the contaminants of concern listed in
Table 5-7, the Modified Appendix IX list, and three additional analytes: fluoride,
carbon-14, and tritium. In addition, each water sample will undergo radionuclide and
inorganic analyses on both filtered and unfiltered samples.

5.1.5.2 Physical Property Analyses. Samples will be collected from boreholes to analyze physical
properties in support of computer modeling and calculations of contaminant transport. For the
purpose of this work/closure plan, physical properties are defined as the environmental and soil
properties needed to evaluate the "physics" of contaminant transport, which include pH, moisture
content, calcium carbonate content, organic carbon content, and mineralogy. Samples for physical
analyses will be divided into two suites: Type A analyses will be performed on all samples from the
boreholes and involve a limited number of analyses. Type B analyses will be collected from each
major lithology (field geologist’s decision) within the borehole and require a comprehensive set of
analyses. The samples will be analyzed using American Society for Testing and Materials methods,
Soil Science Society of America Standards, and/or DOE approved procedures such as WHC-IP-06335,
Geotechnical Engineering Procedures Manual (WHC 1991a).

The following physical anaiyses will be run on Type A samples:

Particle density

Particle size distribution
Bulk density

Particle size distribution
Moisture content

pH

CaCO, content.
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The following physical analyses will be run on Type B samples:

The five Type A analyses listed above

Saturated hydraulic conductivity

Unsaturated hydrauiic conductivity

Matric potential and soil moisture retention curves (for unsaturated samples only)
Cation exchange capacity

Organic carbon content

If possible, Eh (soil oxidation/reduction potential)

Mineralogy.

5.1.6 Data Evaluation (Task 7)

Data generated during the field investigation will be integrated, evaluated, and coordinated
with other corrective measure activities. The results of certain field activities will be evaluated
immediately because they will influence the later field investigation activities. These include data
from surface radiological, surface geophysics, and pipeline camera surveys. Data from other field
investigation activities will undergo an initial review as they become available. All information
generated during the field investigation will be integrated and evaluated for the field investigation
report. An important part of this review will be the QRA. The results of these evaluations will be
provided in Volume 2 of this document.

5.1.7 Qualitative Risk Assessment (Task 8)

For RCRA past-practice units, the field investigation premise is that it is not necessary, in all
cases, to extensively characterize a site before cleanup decisions can be made. However, RCRA TSD
units tend toward a more extensive site characterization to justify corrective measure decisions. Also,
RCRA TSD units do not currently implement risk assessments in their corrective measure logic.
However, a QRA will be scheduled to be performed on all units in the operable unit, including the
TSD units. The results of the QRA will be provided in Volume 2 of this document.

A QRA is defined in the Hanford Site Past-Practice Strategy as "a judgment not based solely
on quantification, agreed to by the parties, based upon available site data regarding the threat posed
by site contamination” (DOE-RL 1991b). A QRA may be performed on the basis of existing site data
or may be performed following evaluation of field investigation data, and is intended to support the
justification and implementation of the corrective measures. Qualitative risk assessments will be
conducted in accordance with the guidance provided in the Hanford Site Baseline Risk Assessment
Methodology (DOE-RL 1993¢). The industrial exposure scenario will be adapted for the operable
unit and is based on the specific physical and chemical characteristics of the site, applicable transport
pathways, exposure routes, and receptors.

Although qualitative assessments impose less stringent requirements for data quality, data
collected during the field investigation is expected to possess the level of quality required by the
quantitative baseline risk assessment. Qualitative risk assessment for the operabie unit will be divided
into three groups of units: (1) the 216-B-3 Main Pond, overflow pond, and 216-B-3-3 Ditch; (2) the
216-B-3-1 and 216-B-3-2 Ditches; and (3} the 216-B-3A, 216-B-3B, and 216-B-3C Expansion Ponds.
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One of the initial steps in proceeding with corrective measure decisions for the operable unit
will be performance of a QRA to better assess the potential risks associated with the site based on
previous data and future field investigation data. The qualitative assessment will use the data as input
and obtain risk assessment results that should be definitive of the potential risks associated with the
operable unit. The risk assessment results will then be used to help support risk-based target
concentrations for the operable unit past-practice unit and TSD facility closure activities.

The QRA results will also be useful for judging the adequacy of existing data. Data gaps
exist regarding the nature and extent of many potential contaminants. The need for furtheér sampling
and analyses that characterize previously unmeasured potential contaminants, primarily nonradioactive
organic and inorganic compounds, will be evaluated in light of the QRA results. Additional
characterization effort may unnecessary if the risk assessment results indicate that these other potential
contaminants are not likely to contribute to overall risks, or that a few of the most significant
contaminant concentrations are adequate predictors of less important contaminant levels.

If additional characterization data are needed, they will be collected and input to a qualitative
reassessment of potential risks and target contaminant levels. Because the field investigation will
produce a wealth of data to refine the conceptual model, the QRA tools will remain available
throughout the corrective measure process.

5.1.8 Identification of Potential Action-, Contaminant-, and Location-Specific
Corrective Measure Requirements (Task 9)

The formulation of operabie unit-specific CMRs is an ongoing process throughout the field
investigation and CMS. CMRs were identified (as ARARs} in the B Plant AAMS Report (DOE-RL
1993c}) and are summarized in Section 3.3. In addition, potential CMRs for the 200 East Area are
being currently developed. Following the evaluation of analytical data under Task 7, potential
contaminant-specific and location-specific CMRs will be reviewed based on the new knowledge of
contamination at the site and the site setting. Once the potential CMRs for the 200-BP-11 Operable
Unit have been properly identified, EPA and Ecology will be asked to verify the potential action-,
contaminant-, and location-specific CMRs.

5.1.9 Field Investigation Report (Task 10)

An interim field investigation report will be prepared upon completion of the field
investigation. This report will consist of a preliminary summary of the characterization activities
described in Tasks 1 through 9 and will be provided in Volume 2 of this document. Information
pertinent to the operabie unit conceptual model will be refined, as necessary. The report will include
the results of source investigations; identify the nature and vertical extent of contamination at the
liquid waste disposal facilities; identify the potential action-, contaminant-, and location-specific
CMRs; and provide a qualitative assessment of the risks associated with the sites. The report will
include an assessment of the need for corrective measures at each site and will make recommendations
on the corrective measures that should be implemented.
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5.2 CORRECTIVE MEASURES STUDY

Based on the Hanford Past-Practice Strategy (DOE-RL 1991b), as outlined in Chapter 1.0,
several paths exist that iead to a CMS. The CMS is conducted based on interim EPA guidance (EPA

1988b).

As outlined in Chapter 1.0, candidate waste management units for IRMs have been selected
(all units are IRM candidates except the unplanned releases, which are remedial investigation
candidates). However, the intent of this work/closure plan is to bypass the IRM process and go
directly to the final corrective measure for the units. The data required to select a corrective measure
for these units will be gathered during the field investigation. The data obtained from the field
investigation will then be used for corrective measure selection in the CMS.

The above strategy applies to both RCRA past-practice and RCRA TSD units. During the
CMS process, the study will identify and address specific issues regarding the RCRA past-practice
and RCRA TSD integration. The CMS will be provided in Volume 3 of this document.

5.2.1 Alternatives Development

The objective of the CMS is to develop a range of potential corrective measure alternatives
that are protective of human health and the environment based on refinement of the preliminary
remedial alternatives developed in the B Plant AAMS Report [Chapter 7.0 (DOE-RL 1993c)], data
gathered during the field investigation, and the results of the QRA. The CMS will develop
alternatives based on the information obtained from the field investigation (i.e., contaminant types and
geologic characteristics), and will then evaluate or screen the alternatives against three criteria:
effectiveness, implementability, and relative cost. Those alternatives rating highest after screening
will be carried over to the corrective measure analysis.

The general identification of remedial action objectives, general response actions, remedial
technologies, and a preliminary list of remedial alternatives for the 200-BP-11 Operable Unit are
presented in Chapter 7.0 of the B Plant AAMS Report. Remedial action objectives will henceforth be
referred to as corrective measure objectives (CMOs) to maintain unity in terminology. These
response actions, technologies, and alternatives are considered preliminary and will be modified, as
appropriate, based on the evaluation of field investigation data and the QRA. This section discusses
how these preliminary identified corrective measures will be refined following EPA guidance (EPA
1988a). The development of corrective measure alternatives will be accomplished in the following
steps:

Refinement of preliminary CMOs

Development of preliminary general response actions

Final identification of potential remediation technologies
Evaluation of process options for each remediation technology
Assembly of final corrective measure alternatives

CMR refinement.

Each step is summarized below. Additional details can be found in EPA’'s interim final
remedial investigation/feasibility study (RFI/CMS) guidance document (EPA 1988a).
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5.2.1.1 Refinement of Preliminary Corrective Measure Objectives. The preliminary CMOs will
be re-evaluated and finalized to discuss environmental medium-specific or source-specific goals for
protecting human health and the environment. The environmental media of concern are surface soil,
surface water, vadose zone soil, perched groundwater, air, and biota. Contaminants of concern,
exposure routes, receptors, and acceptable contaminant levels or ranges of levels for each exposure
route will be specified for each medium at each site. Acceptable contaminant levels will be based on
identified chemical-specific CMRs, advisory and/or TBC criteria, or results of the QRA.

5.2.1.2 Development of Final General Response Actions. Final general response actions, which
are broad classifications of actions or combinations of actions that will satisfy the CMOs, will be
developed from the preliminary general response actions on a medium-specific basis. Examples of
general response actions are no action, institutional controls and monitoring, disposal, extraction,
excavation, containment, and treatment. The waste management units and waste characteristics for
the 200-BP-11 Operable Unit for which the general response actions are appropriate will be evaluated
as part of this task. Considered in this evaluation will be the radiological, chemical, and physical
conditions to which general response actions might be applied.

5.2.1.3 Final Identification of Potential Corrective Measure Technologies. A final list of
potential corrective measure technologies will be developed for each identified general response
action. A preliminary list of some applicable technologies is presented in Chapter 7.0 of the B Plant
AAMS Report (DOE-RL 1993c). The identified technologies and process options may not all be
suitable for use at the 200-BP-11 Operable Unit. First, the identified options will be evaluated for
technical implementation. This is determined by comparing the capabilities of each process option to
the physical and chemical characteristics of the waste management units within the operable unit.
Sometimes an entire technology may be eliminated because its process options are not technically
implementable. The rationale for screening each remediation technology will be documented.

5.2.1.4 Evaluation of Process Options. Once identified, options are evaluated for technical
implementation. The second step involves a closer evaluation of the process options associated with
each remaining technology. Process options will be evaluated on the basis of effectiveness,
implementability, and relative cost.

The effectiveness evaluation will focus on the following:

. The potential effectiveness of the process options in handling the estimated areas or
volumes of the contaminated medium and attaining the CMOs for that medium

. The degree that human health and the environment may be compromised during
~ construction and implementation required by the process option

. How proven and reliable the process option is with respect to the contaminants and
conditions at the waste management units within the 200-BP-11 Operable Unit.

Both technical and institutional implementability are considered in evaluating process options.
Technical implementability will eliminate those options that are clearly ineffective or unworkable at
the 200-BP-11 Operable Unit. Institutional considerations include the ability to obtain necessary
permits for any offsite actions; the ability to meet substantive requirements of relevant permits for
onsite actions; the availability and capacity of appropriate treatment, storage, and disposal services;
and the availability of essential equipment and skilled labor.
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Cost will be an evaluation criterion. Relative order-of-magnitude capital, operations, and
maintenance costs, as opposed to detailed estimates, will be determined based on engineering
judgement. Processes within the same technology type will be compared with respect to cost.

Innovative technologies may be applicable at the 200-BP-11 Operable Unit. Should an
innovative technology exhibit fewer environmental impacts, better treatment, or lower costs over a
conventional technology, it could progress through the screening process.

Applicable technologies with one or more feasible process options will be used in developing
corrective measure alternatives. Multiple process options based on one technology may be chosen if
they are significantly different and the resuit of one would not adequately represent the other. If
possible, one representative process from each technology will be selected to simplify the subsequent
development and evaluation of alternatives without limiting flexibility during corrective measure
design. Process options that are not selected for development, generally, will not be considered later
in the CMS. However, they may be reinvestigated during corrective measure design if the associated
technology is selected for implementation at the 200-BP-11 Operable Unit.

5.2.1.5 Assembly of Corrective Measure Alternatives. Preliminary alternatives will be re-
evaluated and further developed for each contaminated environmental medium of concern based on
the results of the field investigation and the QRA. This will involve assembling medium-specific
process options, remedial technologies, and general response actions.

Section 121(b)(1) of CERCLA has a statutory preference for permanent treatment and waste
volume reduction. This is also the preference for RCRA TSD units. However, as described in
40 CFR 300.430 (e}(9)(iii) of CERCLA, nine criteria are to be considered in the evaluation for
remedial selection: (a) overall protection of human health and the environment; (b) compliance with
ARARs; (c) long-term effectiveness and permanence; (d) reduction of toxicity, mobility, or volume
through treatment; (e) short-term effectiveness; (f) implementability; (g) cost; (h) state acceptance;
and (i) community acceptance. Therefore, a remedy that involves treatment and waste volume
reduction will not necessarily be the preferred alternative. Additionally, for the initial screening
evaluation of alternatives (Section 5.2.2.2), the major considerations will be long- and short-term
effectiveness, implementability, and cost. After the initial screening of alternatives, a detailed
screening using all nine criteria will be performed (Section 5.2.3.2) to select final corrective
measures.

5.2.1.6 Corrective Measure Requirements Refinement. A preliminary identification of potential
CMRs (ARARs) was developed as part of the B Plant AAMS Report (DOE-RL 1993c, Chapter 6.0).
These CMRs will be re-examined after the corrective measure alternatives have been assembled to
eliminate options that are not desirable or feasible based on reguilatory requirements.

5.2.2 Corrective Measure Alternatives Screening

Screening follows the development of alternatives and precedes analysis. The objective of
screening the alternatives is to reduce the list of potential corrective measure alternatives to a
manageable level. The potential corrective measure alternatives will be evaluated in greater detail,
based on effectiveness, implementability, and cost. The optimal alternatives that best attain the
CMOs will then be retained for detailed analysis.
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The following is a summary of the alternative screening process. Further details can be found
in the draft RI/FS (RFI/CMS) guidance (EPA 1988a).

5.2.2.1 Refinement of Corrective Measure Alternatives. The corrective measure alternatives will
be further refined to identify details of process options, process sizing requirements, time frames, and
the ability to attain the CMOs. The field investigation information will more accurately identify the
nature and extent of contamination so that suitable equipment, technologies, and process options can
be evaluated.

The specific types of information that will be developed under this task for the technologies
and process options used in each alternative will be as follows: -

. Size and configuration of onsite removal and treatment systems

. Identification of contaminants that impose the most demanding treatment requirements
. Size and configuration of containment structures

. Time frame in which treatment, containment, or removal goals can be achieved

. Treatment rates or flow rates associated with treatment processes

. Special requirements for construction of treatment or containment structures, staging

construction materials, or excavation
. Distances to disposal facilities
. Required permits and imposed limitations.

All information and assumptions used in generating this information will be thoroughly
documented during the CMS (Volume 3).

5.2.2.2 Screening Evaluation of Alternatives. The corrective measure alternatives will be screened
with regard to the short- and long-term effectiveness, implementability, and cost. An evaluation of
innovative alternatives will also be made and comparisons will be made among similar alternatives.
The most promising alternatives will be carried forward for further analysis, and then distinctions
across the entire range of zalternatives will be made.

Alternatives will be retained that have the most favorable composite evaluation. The
selections, to the extent practicable, will preserve the range of appropriate alternatives based on the
general response actions. Four or fewer aiternatives for the waste management units within the
200-BP-11 Operable Unit are expected to be retained. Additional alternatives may be needed if
offsite disposal, as opposed to operable unit-specific, alternatives are developed and preferred.
Alternatives not selected may be reconsidered if new information shows additional advantages.

5.2.2.2.1 Effectiveness Evaluation. Each alternative will be evaluated on the basis of its
ability to protect human health and the environment through reductions in toxicity, mobility, or waste
volume. Short-term protection needed during the construction and operation period, and long-term

5-27

Jp— . "



1
2
3
4
5
6
7
8
9

DOE/RL-93-74, Draft A

protection needed after completion of the corrective measure alternative, will be evaluated.
Sensitivity analyses will be prepared to evaluate probabie performance.

Residual contaminant levels remaining after a reduction of waste toxicity, mobility, or volume
will be compared to contaminant-specific CMRs, pertinent to consider values, and levels established
through risk assessment calculations.

5.2.2.2.2 Implementability Evaluation. Implementability is a measure of both the technical
and institutional feasibility of accomplishing an operable unit remedial alternative. Technical
feasibility refers to the ability to construct, operate, meet action-specific CMRs, and maintain and
monitor the technologies or process options. Institutional feasibility refers to the ability to obtain
approvals from appropriate agencies and to procure required services, equipment, and personnel.

Alternatives deemed not technically feasible will be dropped from consideration. If agency
approval is necessary for an institutionally infeasible alternative, the alternative will not be dropped
from further consideration. In the latter situation, the remedial alternative will be retained, if
possible, with the incorporation of appropriate coordination steps needed to lessen its negative
aspects.

5.2.2.2.3 Cost Evaluation. Comparative cost estimates will be made. Cost estimates will
be based on cost curves, generic unit costs, vendor information, conventional cost-estimating guides,
and prior similar estimates. Both capital and operating and maintenance costs will be considered
where appropriate. Current-worth analyses will be used to evaluate expenditures that occur over
different time periods, so the costs for different remedial alternatives can be compared on the basis of
a single figure for each.

5.2.2.2.4 Evaluation of Innovative Alternatives. Innovative technologies will be
considered if they are fully developed but lack sufficient cost or performance data for routine use. It
is unlikely that alternatives that incorporate innovative technologies will be evaluated as thoroughly as

---is-dene with available technologies. However, innovative technologies will pass through the

screening phase if they offer promise of significant advantages. The need for treatability studies on
retained innovative technologies will be determined in conjunction with the evaluation of data needs.

5.2.2.3 Verification of Action-Specific Corrective Measure Requirements. Identification of
action-specific CMRs will be made easier by the new information gathered on technologies and
configurations during the screening process. The CMRs previously identified will be refined by
project staff with input from Ecology and EPA. Regulatory agency participation will provide project
focus and direction and expedite the CMS.

In the process of refining corrective measure alternatives, additional data needs may be
identified. An assessment will be made as to their value to the 200-BP-11 Operable Unit conceptual
model or alternative evaluation criteria. Data needs may require that treatability studies be conducted.

5.2.2.4 Evaluation of Data Needs. Additional site characterization data needs may develop during
the screening phase, which would necessitate treatability studies. The work would then focus on a
more thorough explanation of the effects on operable unit conditions or the performance of the
corrective measure technologies and process option of greatest interest. The probable effectiveness of
performance will be evaluated using sensitivity analysis. The DQOs will be refined or developed as
needed for any treatability studies.
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5.2.3 Corrective Measure Alternatives Analysis

The detailed analysis of alternatives will follow the development and screening of alternatives
and precede the actual selection of a corrective measure. The results of the detailed analysis will
provide the basis for identifying a preferred alternative and preparing the proposed CMP. The
detailed analysis of alternatives will consist of the following components:

. Further definition of each alternative, if appropriate, with respect to the volumes or
areas of contaminated media to be addressed, the technologies to be used, and any
performance requirements associated with those technologies

. An assessment and a summary of each alternative against the evaluation criteria
specified in EPA’s interim final RI/FS (RFI/CMS) guidance document (EPA 1988a)

. A comparative analysis among the alternatives to assess the corrective measure.

A brief summary of the detailed analysis process can be found in EPA’s interim final RI/FS
(RFI/CMS) guidance document (EPA 1988a).

5.2.3.1 Definition of Corrective Measures Alternatives. The alternatives that remain after initial
screening must be defined in detail prior to the detailed analysis. During the detailed analysis, each
alternative will be reviewed to determine whether additional definition is required to apply the
evaluation criteria consistently and to develop order-of-magnitude cost estimates (-30% to +50%), as
guided by the Remedial Action Costing Procedures Manual, EPA-600/8-81/049 (EPA 1981).
Information developed to further define alternatives at this stage may include preliminary design
calculations; process flow diagrams; sizing of key process components; preliminary layouts; and a
discussion of limitations, assumptions, and uncertainties concerning each alternative. Information
collected from treatability investigations, if conducted, will also be used to further define applicable
alternatives.

5.2.3.2 Detailed Analysis of Alternatives. A detailed analysis will be conducted on the limited
number of alternatives that represent viable dangerous waste management approaches. The detailed
analysis will consist of an assessment of individual alternatives against the nine evaluation criteria
listed by the EPA (1988a) and discussed in the subsections below. A comparative analysis will be
performed and will focus on the relative performance of each alternative against the criteria. This
will result in a summary of the tradeoffs among alternatives.

5.2.3.2.1 Overall Protection of Human Health and the Environment. Alternatives will be
assessed as to whether they can adequately protect human health and the environment by eliminating,
reducing, or controlling risks.

5.2.3.2.2 Compliance with Corrective Measure Requirements. Alternatives will be
assessed as to whether they attain CMRs of federal and Washington State environmental and public
health laws or provide grounds for invoking one of the waivers under the proposed 40 CFR
300.430(f)(1)(ii)(c). Chemical-, location-, and action-specific CMRs will be evaluated.
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5.2.3.2.3 Long-Term Effectiveness Analysis. Alternatives will be assessed for the long-
term effectiveness and permanence they afford, along with the degree of certainty that the alternative
will prove successful. Factors will include the following:

Magnitude of total residual risk remaining following implementation of a remedial
alternative
engineering controls, institutional controls, monitoring, and operation and-maintenance

Long-term reliability of controls including uncertainties associated with land disposal
of untreated hazardous waste and treatment residuals

The potential need for replacement of the corrective measure, e.g., barrier
replacement.

5.2.3.2.4 Analysis of Reduction in Waste Toxicity, Mobility, and Volume. The degree to
which alternatives employ treatment that reduces toxicity, mobility, or volume will be assessed.
Factors that will be considered include the following:

Treatment processes the alternatives employ and materials they will treat
Amount of hazardous waste that will be destroyed or treated

The degree that the toxicity, mobility, or volume of contamination will be expected to
decrease

The degree to which the treatment is irreversible
Residuals that will remain following treatment

The degree to which treatment reduces inherent hazards posed by principal threats at
the site.

5.2.3.2.5 Short-Term Effectiveness Analysis. Short-term effectiveness of alternatives will
be assessed considering the following:

*

Short-term risks that might be posed to the community during implementation

Potential impacts to workers during corrective measure and the effectiveness and
reliability of protective measures

Potential environmental impacts encountered during the corrective measure and the
effectiveness and reliability of mitigative measures during implementation

The time until protection is achieved.
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5.2.3.2.6 Implementability Analysis. The ease or difficulty of implementing the
alternatives will be assessed by considering the following:

. Degree of difficulty or uncertainty that is associated with construction and operation
of the technology

. Expected operational reliability of the technologies the alternatives use and the ability
to undertake additional action if required

. Ability and time required to obtain necessary approvals and permits from the

agerncies

. Available capacity and location that is needed for treatment, storage, and disposal
services

. Auvailability of equipment and specialists that are needed

. Provisions ensuring necessary additional resources

. Timing of the availability of prospective technologies that may be under construction.

5.2.3.2.7 Cost Analysis. Capital, operation, and maintenance costs will be assessed. These
will be accumulated and compared using a net present-value technique. The costs will be developed
with an accuracy of -30% to +50%. Bench-scale or pilot-scale treatability studies may be a source of
cost information. Accurate cost information will be necessary for the selection of the preferred
alternative.

5.2.3.2.8 Analysis of Regulator Acceptance. Ecology, as lead agency, and EPA concerns
will be assessed. The areas of concern are usually with the proposed use of waivers for the selected
alternative.

5.2.3.2.9 Analysis of Community Acceptance. Community attitudes toward the alternatives
will be assessed. A complete assessment is not likely to be possible until comments have been
received on the proposed action. One of the functions of the Community Relations Plan will be to
involve the community in the process and keep them informed throughout.

5.2.3.3 Comparison of Corrective Measure Alternatives. Once the alternatives have been
individually assessed against the nine criteria provided in the National Contingency Plan, a
comparative analysis will be conducted to evaluate each alternative in relation to each evaluation
criterion. The key tradeoffs or concerns among alternatives wiil generally be based on the evaluations
of short-term effectiveness; long-term effectiveness and permanence; reduction of toxicity, mobility,
and volume; implementability; and cost. Overall protection and compliance with CMRs serve as a
threshold determination in that they either will or will not be met.

The comparative analysis will include a narrative discussion describing the strengths and
weaknesses of the alternatives relative to one another with respect to each criterion. The potential
advantages in cost or performance of innovative technologies and the degree of uncertainty in their
expected performance will also be discussed. The differences between all of the alternatives will be
summarized in matrix form to facilitate direct comparisons. The information obtained by analyzing
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1 the alternatives individually against the ninte criteria in Section 5.2.3,2 will be the basis for the
2 matrix.
3
4
5 5.2.4 Corrective Measures Study Report
6
7 The results of the initial development, screening, and analysis of alternatives will be combined
8 into the CMS report and provided in Volume 3 of this document. The report will list the procedures
9 for defining and evaluating the alternatives.
10
11 5.2.4.1 Report Preparation. The report will document the results of the identification and
12 development of alternatives. Examples of the types of information to be included in the report are the
13 following:
oz 14
E; 15 . New knowledge pertaining to Volumes 1 and 2 of this document including operable
== 16 unit background with available project scoping information, and the nature and extent
e 17 of contamination and contaminant fate and transport assessed from LFI data
18
3 . Confirmation of the operable unit environmental media of concern, including the

rationale for continued inclusion in the CMS

22 . I1dentification of the CMOs for each environmental medium of concern

23

24 . Identification of the general response actions for each environmental medium of
25 concern

26

27 . Identification of potential remediation technology types for each medium-specific
28 general response action category

29

30 . Documentation of the assembly of general response actions, process options, and
31 technologies into a range of corrective measures

32

33 . Identification of action-specific CMRs potentially pertinent to each alternative.
34

35 The following types of information pertinent to the screening phase will also be included:
36

37 . Definition of each alternative, including extent of remediation, area or volume of
38 contaminated media, energy and area/space requirements of major technologies,
39 process parameters, cleanup time frames, transportation distances, volume of

40 remediation-derived waste and special considerations

41

42 . Screening evaluation summaries and comparisons between each alternative process
43

44 . Documentation of the screening process for determination of technical

45 implementability of the technology

46

47
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1 . Identification of potential technological process options for each technology type

2 retained after screening

3

4 . Documentation of the process option evaluations and the selection of representative
5 process options for each technology type.

6

7 The analysis of individual alternatives against the nine criteria {Section 5.2.3.2) will be

8 presented as a narrative discussion accompanied by a summary matrix. The alternatives discussion
9 will include data on technology components, quantity of hazardous materials handled, time required
10 for implementation, process sizing, implementation requirements, and assumptions. The key CMRs
11 for each alternative will aiso be incorporated into those discussions. The discussion will focus on
12 how, and to what extent, the various factors within each of the criteria are addressed. A summary
13 matrix will highlight the assessment of each alternative with respect to each of the criteria.

14
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Table 5-1. Relationship Between Tasks and Field Activities.

Field Sampling Plan
Tasks

Source
Characteriza-
tion (Task 2)

Geologic
Investigation
{Task 3)

Surface
Water
Sediment
Investigation
(Task 4)

Vadose Zone
Investigation
(Task 5)

Air
Investigation
(Task &)

Primary Field Activities

Surface Radiological
Surveys

Surface Geophysics
Surveys

Subsurface
Geophysics

Boreholes

Test Pits

Augers

Surface Soil Sampling

Surface Water
Sediment Sampling

Source Sampling

Perched Water
Sampling

Air Monitoring

Pipeline Integrity
Assessment

E I s T -

Supporting Field Activities

Geodesic Surveys

Sample Designation
and Handling

Decontamination

Waste Disposal

X

X

X

X

R
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Field Activities (Subtask 2hb)

Surface
Location Surface Geophysics
oca ; i .
Data Radmloglca_l Surveys Boreholes (Section 5.1.4.4) Test Pl_ls and Augers
L Surveys (Section . {Section 5.1.4.5)
Compilation 5.1.4.2) (Section
and Review e 5.1.4.3)
(Subtask 2a) -
. Typc.s/ . Estimated Number || Estimated Totat Estimated
Waste Management Unit(s) Approximate Approximate Estimated Total of Chemical Deoth Number of
£ Area Area/Grid Depth mica P Chemical
. Samples
Spacing Samples
216-B-3 Main Pond and Completed 141,700 m? -- 61 m (200 fi) 13 9.2 m (30 fi) 8
Overflow Pond (1,524,600 1) 15 m (50 fi) 10 9.2 m (30 f) 8
(Section 5.1.3.2.1) 9.2 m (30 ft) 8
9.2 m (30 1) 8
9.2 m (30 ft) 8
216-B-3-3 Dich Completed 6,900 m’ - 15 m (50 f1) 10 9.2 m (30 ft) 8
{Section 5.1.3.2.1) (74,000 %) 92 m (30 fo) 8
9.2 m (30 ft) 8
216-B-3-1 and -3-2 Ditches, Completed 121,950 m? GPR/122,000 15 m (30 f1) 10 2.2 m (30 ft) 8
and Overflow Pond (1,312,000 i) m*/10 m 15 m (50 fi) 10 9.2 m (30 ft) 8
(Section 5.1.3.2.2) This includes the arca | (147 000 ft2/33 9.2 m (30 f) 8
between the dilches ﬁ)
216-B-3A, -3B, and -3C Completed 247,000 m? - -- -- 9.2 m (30 ft) 8
Expansion Ponds (2,657,200 ft)
{Section 5.1.3.2.3)
216-E-28 Contingency Pond Completed 49,800 m’ -- - -~ - --
(Sction 5.1.3.2.4) (1,306,800 fi2)
Unplanned Releases Completed - - -- - - -
UN-200-E-14 & -92 -
(Section 5.1.3.2.5)
Pipeline(s) Completed 6,900 m? GPR/6,900m?/ - - 9.2 m (30 fi) 3
(Section 5.1.3.3.3) (74,000 i) 10m 92 m (30 fi) 3
(74,000 f%/
33 fi?)
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Location

Field Activities (Subtask 2b)

Laboratory Analysis
(Subtask 2¢)

Data
Evaluation
{Subtask 2d)

UN-200-E-14 and
-92
(Section 5.1.3.2.4)

Surface Soil Sediment
H a H b/
Subsurface Geophysics (Section 5.3.2.5) Samp'?“g Sampl_mg Pipeline
: {Section (Section Integrity
3.13.2) 5.13.2) Assessinent (Section 5.1.53) {Section 5.1.6)
| Estimated Estimated (Section
Waste SA anagement Wells - Estimated Depths Number of Number of 5.13.3.3)
ni(s)
Samples Samples
216-B-3 Main new - 61 m (200 fi) 2 7 - 68 soil Yes
Pond and Overtlow new 15 m (50 1) (COC and modified
Pond (Section 699-44-438 49 m (162 ft) Appendix IX)
5.1.3.2.D) ©699-44-42 48 m (156 f1)
699-43-42) © 49 m (160 fi)
699-43-43 49 m {161} ft)
216-B-3-3 Ditch new 15 m (50 i) -- 4 - 34 soil Yes
(Section 5.1.3.2.1) 699-43-45 70 m (192 f1) (COC and modified
Appendix IX)
216-B-3-1 and new 15 m (30 £) 4 4 -- 48 so1l Yes
[ 216-B-3-2 Ditches new 15 m (50 f1) (COC)
(Section 5.1.3.2.2)
216-B-3A, -3B, 699-43-41F -~ 39 m (129 f1) 2 1 - 10 (Radionuclides) Yes
" and -3C Expansion 699-42-40A 38 m (123 ft)
Ponds 699-42-39B 42 m (138 ft)
(Section 5.1.3.2.3) 699-40-39 9 m (127 )
699-40-40A 39 m (127 fi)
699-41-40 39 m (128 f)
- 216-E-28 - - - - -- - No
Contingency Pond
{Section 5.1.3.2.4)
Unplanned
Releases - - - - - - ' No
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Field Activities (Subtask 2b)

Laboratory Analysis
{Subtask 2¢)

Data
Evaluation
(Subtask 2d)

Location Surface Soil Sediment Pipeline Integrity
, y e Sampling Sampling® Assessment . .
Subsurface Geophysics (Section 5.3.2.5) (Section (Section (Section (Section 5.1.5) (Section 5.1.6)
5.1.3.2) 5.1.3.2) 5.1.33.3)
Pipeline(s) - -- -- - About 1,000 m -- Yes

(Section 5.1.3.3.3)

of camera and
surface radiation
survey (inside
pipe)

“Surface samples are not planned in the operable unit, but may be taken if surface radiation surveys indicate elevated radioactivity.

Sediment samples will be taken during borehole, test pil, and auger sampling.

COC = contaminants of concern
GPR = ground-penetrating radar
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Laboratory
Field Activities (Subtask 3b) Analysis
{Subtask 3c)
Location Data
Compilation Boreholes Test Pits and Augers Subsurface Geophysics Data
. (Section 5.1.3.2) {Section 5.1.3.2) (Section 5.1.4.6) Number/type of Evaluation
and Review Physical Subtask 3d
(Subtask 3z) . . ysica (Subtas| )
Waste , Estimated _ Estimated Analysis”
Management Estimated number of Estimated Number of Wells Estimated Depth (Section
U Bel Depth Physical Depth Physical P 5.1.5.2)
mt(s}
Samples Samples
216-B-3 Main Completed . 61 m (200 fi) 13 9.2m (30 ) 3 new 61.0 m (200 f1) 36-Type A Yes
Pond and 15 m (50 fi) 10 9.2 m (30 f1) 8 new 15.2 m (50 fr) 6-Type B
Overflow 92m (301 8 699-44-43B 49.4 m (162 fi}
Pond (Sec. 92 m (30 ft) 8 699-44-42 47.5 m (156 f1)
5.1.3.2.10) 9.2 m (30 f) 8 699-43-42§ 488 m (160 fr}
699-43-43 49.1 m (161 fv
216-B-3-3 Cumplcled' 15 m (50 i) 10 9.2m (30 ft) new 15.2 m (50 ft) 34-Type A Yes
Ditch (Sec. 9.2 m (30 fi) - 699-43-45 58.5 m (192 f1) 3-Type B
5.1.3.2.1) 9.2 m (30 f1) -
216-B-3-1 and Completed 15 m (50 11y 10 92 m (30 ft) - new 15.2 m (50 f1) 44-Type A Yes
-3-2 Ditches . 15 m (50 f) 10 9.2 m (30 fo) - new 15.2 m (50 f2) 3-Type B
{Sec. 9.2 m (30 ft) -
5.1.3.2.3)
216-B-3A, Complzted - - 9.2 m (30 fi) 8 699-43-41F 393 m (129 fr) 8-Type A Yes
-3B, and -3C 699-42-40A 37.5m (123 11) 2-Type B
Expansion 699-42-398 42. 1 m (138 ft)
Ponds (Sec. 699-40-39 387 m (127 f)
5.1.3.2.3) 699-40-40A 387 m {127 f1)
699-41-40 39.0m (128 ft)
216-E-28 Con- | Completed - - - - - - - Yes
tingency Pomxd
(Sec.
51324
Unplanned Completed - - - - - - -- Yes
Releases
UN-200-E-14
and -92 (Sec.
51.3.2.5) ' )

ﬂ'I‘hf:s;e activities are related 1o other tasks as well (see Table 5-1),
PSee Section 5.1.5.2 for descriptions of Type A and Type B physical samples.
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Field Activities (Subtask 5b)

Location C Dat?} Test Pits and Augers Subsurface Geophysics
ompila- ; af
tion and Boreholes (Section 5.1.3.2) (Section 5.1.3.2% (Section 5.1.4.6)"
Review Estimated Estimated
Waste Management (Subtask Estimated number of Estimated number of Well Estimated Denth
Units 3a) Depth Chemical Depth Chemical s stifhated Lep
Samples Samples
216-B-3 Main Pond Completed [ 61.0 m (200 ft) 13 9.2 m (30 ft) 8 new 61.0 m (200 f1)
and Overflow Pond 15.2 m (50 fi) 10 9.2 m (30 f) 8 new 15.2 m (50 ft)
(Section 5.1.3.2.1) 9.2 m (30 ft) 8 699-44-43B | 49.4 m (i62 ft)
9.2 m (30 ft) 8 699-44-42 47.5 m (156 ft)
9.2 m (30 ft) 8 699-43-42) | 48.8 m (160 i)
699-43-43 49,1 m (161 ft)
216-B-3-3 Ditch Completed 15.2 m (50 fi) 10 9.2 m (30 f1) 8 new 15.2 m (50 ft)
(Section 5.1.3.2.1) 9.2 m (30 ft) 8 699-43-45 58.5 m (190 ft)
9.2 m (30 ft) 8
216-B-3-1 and Completed 15.2 m (50 ft) 10 9.2 m (30 ft) 8 new 15.2 m (50 ft)
216-B-3-2 Ditches 15.2 m (50 ft) 10 9.2 m (30 ft) 8 new 15.2 m (50 ft)
(Section 5.1.3.2.2) 9.2 m (30 ft) 8
216-B-3A, -3B, and Completed -- -- 9.2 m (30 ft) 8 699-43-41F | 39.3 m (129 fi)
-3C Expansion Ponds 699-42-40A | 37.5m (123 fi)
(Section 5.1.3.2.3) 699-42.39B | 42.1 m (138 fi)
699-40-39 38.7 m (127 ft)
699-40-40A | 38.7 m (127 )
699-41-40 39.0 m (128 ft)
216-E-28 Completed -- -- -- - - -
Contingency Pond
(Section 5.1.3.2.4)
Unplanned Releases Completed - - -- - -- -

UN-200-E-14 and -
92
(Section 5.1.3.2.5)
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Field Activities

Laboratory Analysis

Data Evaluation

._(Subtask 5b) {Subtask 5c) Subtask 5d)
Potential
Location Perched Water
Sampling (Section 5.1.5)
| (Section
5.1.3.3)
Estimated Estimated Number
; Number of of Chemical
Waste Management Units Wells Physical Analyses®
Analyses"
216-B-3 Main Pond Overflow new 63 Type A 65 soil Yes
Pond new 6 Type B (COC and modified
{Section 5.1.3.2.1) Appendix IX)
216-B-3-3 Ditch new 34 Type A 34 soil Yes
(Section 5.1.3.2. 1) 3 Type B (COC and modified
Appendix IX)
216-B-3-1 and new 44 Type A 48 soil Yes
216-B-3-2 Ditches new 3 Type B (COC)
(Section 5.1.3.2.2)
216-B-3A, -3B, and -3C -- B Type A 10 (Radionuclides) Yes
Expansion Ponds 2 Type B
(Section 5.1.3.2.3)
216-E-28 Contingency Pond - - - Yes
{Section 5.1.3.2.4)
Unplanned Releases -- - -- Yes
UN-200-E-14 and -92
(Section 5.1.3.2.5)

¥ These activities are related to other tasks as well (see Table 5-1).

bf
o/

COC = contaminants of concern

See Section 5.1.5.2 for descriptions of Type A and Type B physical samples.
Additional chemical analyses will be required if perched water is encountered.
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Table 5-5. Activities Associated with Air Investigations (Task 6).

Field Activities

(Subtask 6b) Laboratory Analysis
Data Air Sampling (Section 5.1.4.10)
Compilation (Section (Subtask 6¢) E al?ata_
Air Samplers and Review 5.1.3.3) vauation
(Subtask 6a) — (Subtask 6d)
N-158 Estimat
N-991¥ Number of Cl;liumbzll'/ ,ggf of .
N-992¥ Samples emic yses
N-977 :
Five samples each
(Seie P lt‘.‘te 1 for quarter for Co-90, :
ocations) Completed | Quarterly during | Sr-137, Pu-238, Yes
field activities Pu-239, Pu-240, U,
gross beta, and gross
alpba
All locations Completed Daily during Gross beta, gross
where borings or field activities | alpha, and portable
test pits are volatile organic Yes

planned

analyzer

¥ These air samples were deactivated in 1992, but can be easily reactivated by request.
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Primary Field Activities Supporting Field Activities

g Investi-
Waste Manage- Surfgce Surface Sub- Surface Surface Perched Air Geo- Sample Decon- gation
Uni Radio- Geo- Bore- Test » | surface Soil Water . . Desig- . .
ment Unit K . . | Augers® . Water Moni- detic . tamina- | Dlerived
logical physics holes Pits® Geo- Sampling® | Sediment . o nation & N
| ) . , . Sampiling | toring® | Surveys . tion ‘Waste
Surveys Surveys physics Sampling” Handling "
. Disposal
216-B-3 Main X - 2 i 4 X - - X X X X X X
Pond and
Overflow Pond )
216-B-3-1 Ditch X P 2 -- X - - - X X X X X
216-B-3-2 Ditch X 1 - - - - X X X X X
216-B-3-3 Ditch X - ¥ 3 X - - - X X X X X
216-B-3A Pond X - - l - - - - X X X X X
216-B-3B Pond X - - -- - - - - - - - -
216-B-3C Pond X - - - - - - - - — -
216-E-28 - - - - - - - - - - - -
Contingency
Pond
Unplanned - - - -- - - - - - - - -- - -
Release
UN-200-E-14
Unplanned - -- - - - - - - -~ -- - -- -~ -
Release
UN-200-E-92
¥ Test pits and augers may be substituted for each other.
¥ Surface samples are nat planned but may be taken depending on surface radiation.
“  Surface water sediments were covered during stabilization aclivities, but will be taken during borehole, test pit, and auger sampling activities.
¢ Perched water sampling is assumed for only the groundwater well in the 216-B-3 Main Pond.
o

Air monitoring will be at permanent air monitoring stations and during field activities.
¥ One borehole allocated to the 216-B-3-1 Ditch is located at the headwall of the 216-B-3-1, -3-2, and -3-3 Ditches.
¥ The borehole allocated to the 216-B-3-3 Ditch is located a1 the confluence of the 216-B-3-2 and -3-3 Ditches.
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Table 5-7. Analytical Methods for Target Analytes. (sheet 1 of 4)

Practical quantitation
Analyte® Analytical ten::hnique."methm:ib minmrtrs: 3:?::22:} (l);;nits Comments
(rad)®
METAILS
Arsenic GFAA/7060 0.3 .
Barium ICP/6010 1
Beryllium ICP/6010 1 )
Bismutir ICP/6010 TBD
Boron ICP/6010 10
Cadmium ICP/6010 2
Chromium-VI ICP/6010 2
Copper ICP/6010 2
Iron ICP/6010 10
Lead ICP/6010 (or 7421) 10 {or 0.3)
Manganese ICP/6010 1
Mercury AAMTATL 0.1
Nickel ICP/6010 4
Potassium ICP/6010 500
Selenium GFAA/6010 (or 7740) 25 (or 0.3)
Silver ICP/6010 20
Tin ICP/7870 50
Vanadium ICP/6010 2
Zinc ICP/6010 2
IONS
Acetate Semi-VOA/8270 TBD Analyzed as a TIC
Ammonia 1C/350.2 30
(ammoniumy}
Cyanide Colorimetric/CLP 0.8
Metals/9010
Nitrate IC/300 and 353 6
Nitrite IC/300 and 353 100
Sulfate 1C/300 150
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Table 5-7. Analytical Methods for Target Analytes. (sheet 2 of 4)

Practical quantitation
Analyte® Analytical technique/mel‘.hodb . Fimlts (nonra}d) o Comments
minimum detection limits
(rad)°
ORGANICS
Acetone VOA/8240 10 .
Butanol, 1- VOA/8240 TBD Analyzed as a TIC
Butanone, 2- VOA/8240 10 i
(MEK)
Carben VOA/RIAD - 5
Tetrachloride
Chloroform VOA/8240 5
Ethyl Ether VOA/8240 TBD Analyzed as a TIC
Methylene Chloride | VOA/8240 5
Trichloroethane, VOA/8240 5
1,1,1-
Trichloroethane, VOA/8240 5
1,1,2-
Toluene VOA/8240 5
Formaldehyde Semi-VOA/8270 TBD Analyzed as a TIC
Kerosene Semi-VOA/8270 3,000
PCBs Semi-VOA/8080 33
Tributyl Phosphate Semi-VOA/8270 TBD
Napthalene Semi-VOA/8270 660 Special calibration required
RADIONUCLIDES

Gross Alpha Gas Proportional -~
Gross Beta Gas Proportional --
Cesium-137 Gamma Spectrometry/ 0.1 Measured by counting Ba-

D3649M 137m
Cobalt-60 Gamma Spectrometry/ 0.05

D3649M
Europium-152 Gamma Spectrometry/ 0.1

D3649M
Europium-154 Gamma Spectrometry/ 0.1

D3649M
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Table 5-7. Analytical Methods for Target Analytes. (sheet 3 of 4)

Practical quantitation
Analyte® Analytical technique/methodb . .lmms (nonra}d) or Comments
minimum detection limits
(rad)"
RADIONUCLIDES (cont.)
Europium-155 Gamma Spectrometry/ 0.1 .
D3645M
Uranium-235 (Pa- Gamma Spectrometry/ 1.0 Most samples measured by
231) D3649M counting Pa-231
Americium-241 Alpha Spectrometry/Am-01 1.0
Curium-244 Alpha Spectrometry/907.0M 1.0 May also use gamma
spectrometry
Neptunium-237 Alpha Spectrometry/907.0M 1.0
fog ™
o Plutonium-238 Alpha Spectrometry/Pu-02 1.0
Plutonium-239/240 Alpha Spectrometry/Pu-02 1.0
Plutonium-241 Alpha Spectrometry/Pu-02 15.0
Thorium-228 Alpha Spectrometry/ TBD
Thorium-230 Alpha Spectrometry/ 1.0
Thorium-232 Alpha Spectrometry/ 1.0
Uranium-233/234 Alpha Spectrometry/U TBD Most U-233/234 samples
counted by measuring Pa-
231lm
Uranium-235 Alpha Spectrometry/U 1.0 Most U-235 samples
measured by counting Pa-231
Uranium-236 Alpha Spectrometry/ TBD
Uranium-238 Alpha Spectrometry/U TBD
Iodine-129 Beta Counting/902.0M 2.0
Strontium-90 (Y- Beta Counting/SR-02 1.0
90)
Technetium-99 Beta Counting/TC-0iM 15.0 Measured by counting Y-90
Selenium-79 Beta Counting/ 5.0
Samarium-151 Beta Counting/ TBD
T5-7.3
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Table 5-7. Analytical Methods for Target Analytes. (sheet 4 of 4)

Practical quantitation
limits {(nonrad) or
minimum detection limits
(rad)*

Analyte® Analytical technique/method” Comments

Additional Analytes for
Water Samples Only

Fluoride IC/300 51 Water only

Carbon-14 Liquid Scintillation/C-01 50 Water only

Tritium (H-3) Liquid Scintillation/906.0 " 400 Water only
GFAA = Graphite Furnace Atomic Adsorption

ICP = Inductively Coupled Plasma

AA = Atomic Adsorption

YOA = Volatile Organics Analysis

TIC = Tentatively Identified Compound

IC = Ion Chromatography

CLP = Contract Laboratory Program

TBD = To be determined

M = method modified to include extraction from the solid medium; extraction method is matrix and

laboratory specific

"Prescribed Procedures for Measurement of Radioactivity in Drinking Water” (EPA 1980a)
"Test Methods for Evaluating Solid Waste" (SW 846) Third Edition (EPA 1986)

"Methods for Chemical Analysis of Water and Waste” (EPA 1983b)

"Radionuclide Method for the Determination of Uranium in Soil and Air" (EPA 1980b)
"EML Procedures Manual" (DOE/EML 1990)

“Eastern Environmental Radiation Facility RadioChemistry Procedures Manual” (EPA 1984)
"High-Resolution Gamma-Ray Spectrometry of Water” (ASTM 1985)

2See Section 3.0 for discussion on progeny isotopes whose concentrations may be derived from known parent
concentrations. Radionuclides related to U-238 include Th-230, Bi-210, Bi-214, Po-214, and Po-218. Radionuclides related
to U-235 include Th-23t, T1-207, Pb-211, Pb-214, and Bi-211. Nb-93m is related to Zr-93. Pu-241 concentrations are
inferred from Pu-238, Pu-239, and Pu-240. The radionuclides listed in parentheses under the analyte column are measured
as part of the analysis of the adjacent radionuclide.

®These analytical methods should be considered examples of possible analytical techniques to use. Individual
laboratories may have other techniques developed for some analytes. Analytical priorities are discussed in Section 5.1.5

“Units for metals are mg/kg (ppm). ug/L for tons, pg/kg (ppb) for organics, and pCi/g for radionuclides
“The uranium analyses will be conducted periodicaily to confirm the uranium concentrations calculated from the
Pa-234m or Pa-231 analyses. Two samples from each boring and one sample from each test pit/auger will undergo this

confirmatory analysis. No uranium analyses will be done on surface soil or sediment samples.

“Analytes that will be studied by beta counting are listed in the order that they should be analyzed (e.g., the Sr-90
. _analysis should be made first, followed by the Tc-99 analysis).
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6.0 PROJECT SCHEDULE

The schedule for the field investigation activities described in Chapter 5.0 is shown in
Figure 6-1. Additionally, as discussed in Section 1.1.2, the schedule shows completion dates and
review cycles for Volumes 2, 3, and 4 of this work/closure plan. Volume 3, the corrective measures
design report, is not shown on the schedule because it is not part of a closure/postclosure plan. This
schedule is the baseline that will be used to measure progress in implementing this work/closure plan.
It includes interim milestones to track and help ensure progress of the various tasks. A formal change
control process has been established in the Tri-Party Agreement Action Plan, and will be used, if
necessary, to modify milestones shown in this schedule.
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200-8P-11 OPERABLE UNIT PRCJECT SCHEDULE

ONE MONTH INCREMENTS
WL R

SUBMIT INTEGRATED Z00~BP-T1 OLf WORK PLAN TO AEGULATCAS tT AMLES?DNE u—wa-on . . : . . ; : ; ; . . : ; . . . . . . ! : ; . : . . . ; : ; . . : . ; ; . . .
45 DAY REGULATOR REVIEW J . ' ! ! : ' ! : ! : : . . : . . . . . . . . . . . : ) : : ; ' : . : : . . . .
RECEIVE AEGLLATOR COMMENTS AND PREPARE REV. 0 : : : : : : :
TRANSMITTAL TG THE REGULATORS : : : : : ! :
ECOLOGY RELEASE FOR PUBLIC REVIEW ; : . : . :
PUBLIC REVIEW . . N . . : . . . .
COMMENT AESOLUTION . ; ) ; . .
WORK PLAN APPROYAL : :

T T T T e e e e e ‘"_""""'""'""'"""""'—""—"—"'—"—f‘—"_"‘"'_f“_f'_‘,—",_'_"‘_‘._'“’_'_.“'_,""“",_""“""'""'f ‘‘‘‘‘ ™

TASK +PROJECT MANAGEMENT . | . i . :

RADIATION SURVEYS : : : : : :

GROUND PENETRATIMNG RADAR SURVEYS : : : : : : : :

PREPARE TEST AT / AUGER DRILLING [OWs : : : : :
REGLULATOR REVIEW AND COMMENT . . . : : ' : :
INCORPORATE COMMENTS AND REVISE DOWs : ' : : :

DOWs APPROVED : : : : : : :

PREPARE PIPELINE INTEGRITY ASSESSMENT DOW : : : : : :
REGULATOR FEVIEW AND COMMENT : . : : : : :
INCORPORATE COMMENTS AND REVISE DOWs : : '

DOW APPROVED : . . . : . : : : ; : . . : : : . : : : : : : : . : : : : : : : . . ; : : . : .

PREPARE VADOSE BOREHOLE DOWs ———— ; ¥ . . . ; : : ! . : : : . . . : : N . : : . : : : H . ; . : 5 . : : : . : N ; . . .
REGULATOR FEVIEW ANG COMMENT : - : ; : : : : ; ; ! . : : : : . : : : . : : : : . : . : : : ; : : : : : ) . . : : : :
INCORPORATE COMMENTS AND REVISE DOWS . D . . . : . . . . . . : : : . . . ! . : . ! ! ! : . . . ! : : : ) : X : | . .

DO'W'&APPROVED . - ‘ . 1 - . . . 0 v " . 0 v - - . ' . . . : : . 0 . . ) - " 0 + . . B N . I : ' X

p—— et T s s —  — = T T T T T T T T T T T e e e e e T T T T T e T e e e e e e e e e e e e e e e e e e e e e e - 1

TASHS 2, 3. 4. AND 5 o@ - . e S — . . - . - . . . : . : . . . . . . . . . . : ) . . . . . . . ;
MOBILI ZATION ! . - . : . . . ! . : : . . . . . 1 : . . L . . : . . . . . . . . H . . . . . . . . : .
DRILLING / EXCAVATION 1 SametnG & : . . : . . . . s . . : ; . . . . . . , . : . . . . . . . . , : . : . . . : . N . .

HEADWALL BOREHOLE &0 : : - : : : : : : ; . : : : . . ) 1 : : : : : : ; : : : X : : : : : : : : : : ; : : : ; :
26-8~3-1 WESTERN TEST AT - : -o- : - . . . . : : . . . : . : : : . ' o . { . . . : : . . : . . . : : : : : : : . .
25-B-3-1EASTERN TEST PIT : . . = . . . . . . N . : . . . - . . . . . i . . . . . R . : X . . H . : : X . . : . . . .
GVERFLOW POND TEST PIT : . ! - ; : . : : : . : . : : . . . . . . . L . : . : . : : . . : : ! : . . . : . . . : .
2%5-8-3-1B0REHOLE 8501 : X ; ;- : . : . : : : : : : . : : . : : . : . ! : : : . : : : ; : : : : : ; : : : : : : :
2%6-B-3-2 TEST AT . : . Cow. . : : : : : : . : : : . : : . : : : : .

2%-8-3-3 WESTERN TEST AT . . . ; - : . . . : . . : : . . . . . . : . : . ‘ :

MAN POND WESTERN BOREHCLE Q003 . . . . A : : . . . . : . : . . . . . . ; N : : : ' . . . , . . . . . ! : . : . : : ' . .
2%6-8-3-3 MIDOLE TEST PIT : : : ! - : : : : : : : ; ; : : . 1 : . . : . ; : ; : : : : : . : : . : : : : . . ) . . Lo

2%6-8~3-3 EASTERN TEST AT : : ' : I : : : : : : : : : : . . . ; . { . : : . . . . : ; , ; . : ; . . .
MAIN POND WESTERN TEST PIT : . : : . : : : : : : : : : : : : : : : : : ‘ ' : ‘ : : : : : : : : ‘ : : : ‘ :
MAIN POND NORTHESRN TEST PIT : : : : . L : : . . : . . . . : : . , : . . : . : . . . . : . . . : : . . : . : ’ .
2B-8-3-2 & 216-8~3-3 BOAEHOLE (500 : : . . . (- . : : : . : . : . : . : . . . . . . ! . . . . . . : : . . : :
MAMN POND / B-3-3 DITCH TEST PIT : : : : : (- : ! : : ! : : : . . . . . . ; T : . ' : ' : . : . . : . : :
MAIN POND EASTERN TEST AT [ . : | : . : ; : :
295-B-3A POND TEST RAIT : . . . : . wm , : . : ! ; : . : . . | . . . : : ; : . ; : : . ; . . ; : . ! , . .
MAIN POND EASTERN BOAEHOLE 150t : : : : : D e : . ; : 1 : : : : . . 1 : . : . : : : 1 : . . . : : : : : : : . . : : X : .
PPEUNE NTEGRITY ASSESSMENT . : . : : ! Nevm— : : ; : : . . . : 1 . . . : : : : ; . : . : . . . : : ; : . . : : : .
LABQRATORY ANALYSHS : : S S ; : : : : : 1 : : : : : : : : : : : ! : : . : : ! : . : : ; : :
DATA VALIDATION : : : . L R — : : : : : : : . : . : : 1 . . : . . . . : : : : : : .

VALCATED DATA TQ THE REGULATORS : : : ; . . : : : : : ; A . : : ' : : : ; : ; 1 : . : : 1
TASK G-AR SAMPLING ‘ .

TASK 7-DATA EVALUATICN @ (VOLUME 2}

TASK S-CMR EVALIIATION
TASK X-FIELD INVESTIGATION nsmm { PRIMARY DOGUMEN
WHC RERGAT PREPMAATION
WHG REVEW AND COMMENT
RL-PEVIEW AND COMMENT
| FELD IVESTIGATION REPORT TO REGULATOR

WHC REVIEW AND INCORPORATION
RL-REVIEY/ AN INCORPORATION
CMS AEPORT TO THE REGULATORS

CORRECTIVE MEASURES PUAN PRIMARY uoguemg
CORRECTIVE MEASURES PLAN PAEPARATION : : ' : : : : . : : : . . : : : ; . . . : . . : : . . . . . ; R : : . : . . : : :
WHC REVIEW ANG INCORPORATION : : : : . . : : : : : ! : : : . . . . . : . : : : X ; : | RS . : : : ; : : : : :
AL-AEVIEW AND INCORPORATION : . : : . : : : : : : . . : : : : . . : . ! . ; : : : ; : . . . A . . -
CORRECTIVE MEASLIRES PLAM TO THE AEGULATCRS L A L Protech 206717 [ o | ow swme
: : : : : : : : ; : : : . : . . : : : : : . : : . ; : : . . : : . [Figura &1, 200~BP-11 Oparabls Unit Projact Scheduis
| : : : . ! : : : : . ! . : : ; : : ; ‘ ‘ : ‘ - . . : ' : - - - : . : ; : WP 717 ] Deawn by ER Progiam Sontrol-Gnmoung

Drask 2 SOURCE CHARMCTERIZATION: TASK GECLOGIC INVESTIGATION: @ )
-z‘é?:(E‘i pasp#é‘:‘orrm BOTTOM INVESTIGATION: TASK % VADQSE DOES HOT INCLUDE CYCLE FOR ADDITICHAL CHARACTERIZATION BASEL ON DATA EVALUATCN

© ASSUMES CONTRACTOR DRAFT Will. BE SUPRUED TO RL AND THE REGULATORS CONCURRENTLY ) . .
D NON-NTRUSVE ACTIVITES Lo, SURFACE RADIATION SURVEYS, @1 LOGGING " Figure 6-1. 200-BP-11 Operable Umt

EASTING MELLS, SURFACE GEOPHYSIC! REACE SAMPLING) WLL COMMENCE PRICA ® = ' .
TO THE APPROVAL CF THE DOWS RSSUMES NG TREATABILTY TESTS PrOJeCt Schedule.

@ 4$50MES ADDIMONAL SAMPUNG WAL NOT BE REGUIRED
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ACRONYMS

American Society for Testing and Materials
Bechtel Hanford, Inc.

Comprehensive Environmental Response, Compensation, and Liability Act
U.S. Department of Energy

U.S. Department of Energy, Richland Operations Office
data quality objective

Environmental Investigations Instruction
U.S. Environmental Protection Agency

gas chromatography

Hanford Environmental Information System
Information Management Overview
Management Requirement and Procedures
quality assurance

Quality Assurance Program Index

Quality Assurance Project Plan

Quality Instruction

Quality Requirement

Resource Conservation and Recovery Act
sample authorization form

volatile organics analysis

Westinghouse Hanford Company
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GLOSSARY

Accuracy: Accuracy may be interpreted as the measure of the bias in a system. The factors that
influence the accuracy of the data include sample procedures, field conditions, sample preservation,
sample matrix, instrument calibration, and analysis technique. Sampling accuracy is normally
assessed through the evaluation of matrix-spiked samples and reference samples (see glossary entry).

Audit: For the purposes of environmental investigations, audits are considered to be systematic
checks to verify the quality of operation of one or more elements of the total measurement system. In
this sense, audits may be of two types: (1) performance audits, in which quantitative data are
independently obtained for comparison with data routinely obtained in a measurement system, or (2)
system audits, involving a qualitative onsite evaluation of laboratories or other organizational elements
of the measurement system for compliance with established quality assurance program and procedure
requirements. For environmental investigations at the Hanford Site, performance audit requirements
are fulfilled by periodic submittal of blind samples to the primary laboratory, or the analysis of split
samples by an independent laboratory. System audit requirements are implemented through the use of
standard surveillance procedures.

Bias: Bias represents a systematic error that contributes to the difference between a population mean
of a set of measurements and an accepted reference or true value,

Blind Sample: A blind sample refers to any type of sample routed to the primary laboratory for
performance audit purposes, relative to a particular sample matrix and analytical method. Blind
samples are not specifically identified as such to the laboratory, They may be made from traceable
standards, or may consist of sample material spiked with a known concentration of a known
compound. See the glossary entry for Audit.

Comparability: For the purposes of environmental investigations, comparability is an expression of
the relative confidence with which one data set may be compared with another.

Completeness: For the purposes of environmental investigations, completeness may be interpreted as
a measure of the amount of valid data obtained compared to the total data expected under correct
normal conditions.

Deviation: For the purposes of environmental investigations, deviation refers to an approved
departure from established criteria that may be required as a result of unforeseen field situations or
that may be required to correct ambiguities in procedures that may arise in practical applications.

Equipment Blanks: Equipment blanks consist of pure deionized distilled water washed through
decontaminated sampling equipment and placed in containers identical to those used for actual field
samples. They are used to verify the adequacy of sampling equipment decontamination procedures,
and are normally collected at the same frequency as field duplicate samples.

Field Blanks: Field blanks for water analyses consist of pure deionized distilled water, transferred to
a sample container at the site and preserved with the reagent specified for the analyses of interest.
They are used to check for possible contamination originating with the reagent or the sampling
environment, and are normally collected at the same frequency as field duplicate samples.
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Field Duplicate Sample: Field duplicate samples are samples retrieved from the same sampling
location using the same equipment and sampling technique, placed in separate, identically prepared
and preserved containers, and analyzed independently. Field duplicate samples are generally used to
verify the repeatability or reproducibility of analytical data, and are normally analyzed with each
analytical batch or every 20 samples, whichever is greater.

Matrix-Spiked Samples: Matrix-spiked samples are a type of laboratory quality control sample.
They are prepared by splitting a sample received from the field into two homogenous aliquots (i.e.,
replicate samples) and adding a known quantity of a representative analyte of interest to one aliquot in
order to calculate the percentage of recovery of that analyte.

Nonconformance: A nonconformance is a deficiency in the characteristic, documentation, or
procedure that renders the quality of material, equipment, services, or activities unacceptable or
indeterminate. When the deficiency is of a minor nature, does not effect a permanent or significant
change in quality if it is not corrected, and can be brought into conformance with immediate
corrective action, it shall not be categorized as a nonconformance. If the nature of the condition is
such that it cannot be immediately and satisfactorily corrected, however, it shall be documented in
compliance with approved procedures and brought to the attention of management for disposition and
appropriate corrective action.

Precision: Precision is a measure of the repeatability or reproducibility of specific measurements
under a given set of conditions. The relative percent difference is used to assess the precision of the
sampling and analytical method. The relative percent difference is a quantitative measure of the
variability. Specifically, precision is a quantitative measure of the variability of a group of
measurements compared to their average value. Precision is normally expressed in terms of standard
deviation, but may also be expressed as the coefficient of variation (i.e., relative standard deviation)
and range (i.e., maximum value minus minimum value). Precision is assessed by means of
duplicate/replicate sample analysis.

Quality Assurance: For the purposes of environmental investigations, quality assurance refers to the
total integrated quality planning, quality control, quality assessment, and corrective action activities
that collectively ensure that the data from monitoring and analysis meet all end-user requirements
and/or the intended end use of the data.

Quality Assurance Project Plan: The QAPjP is an orderly assembly of management policies,
project objectives, methods, and procedures that defines how data of known quality will be produced
for a particular project or investigation.

Quality Control: For the purposes of environmental investigations, quality control refers to the
routine application of procedures and defined methods to the performance of sampling, measurement,
and analytical processes.

Range: Range refers to the difference between the largest and smallest reported values in a sample,
and is a statistic for describing the spread in a set of data.

Reference Samples: Reference samples are a type of laboratory quality control sample prepared
from an independent, traceable standard at a concentration other than that used for analytical
equipment calibration, but within the calibration range. Such reference samples are required for
every analytical batch or every 20 samples, whichever is greater.
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Replicate Sample: Replicate samples are two aliquots removed from the same sample container in
the laboratory and analyzed independently.

Representativeness: For the purposes of environmental investigations, representativeness may be
interpreted as-the degree to which data accurately and precisely represent a characteristic of a
population parameter, variations at a sampling point, or an environmental condition.
Representativeness is a qualitative parameter that is most concerned with the proper design of a
sampling program.

Split Sample: A split sample is produced through homogenizing a field sample and separating the
sample material into two equal aliquots. Field split samples are usually routed to separate laboratories
for independent analysis, generally for purposes of auditing the performance of the primary laboratory
relative to a particular sample matrix and analytical method. See the glossary entry for Audit. In the
laboratory, samples are generally split to create matrix-spiked samples (see the glossary entry).

VOA Trip Blanks: Volatile organics analysis (VOA) trip blanks are a type of field quality control
sample, consisting of pure deionized distilled water in a clean, sealed sample container, accompanying
each batch of containers shipped to the sampling site and returned unopened to the laboratory. Trip
blanks are used to identify any possible contamination originating from container preparation
methods, shipment, handling, storage or site conditions.

Validation: For the purposes of environmental investigations, validation refers to a systematic
process of reviewing data against a set of criteria to provide assurance that the data are acceptable for
their intended use. Validation methods may include review of verification activities, editing,
screening, cross-checking, or technical review,

Verification: For the purposes of environmental investigations, verification refers to the process of
determining whether procedures, processes, data, or documentation conform to specified
requirements. Verification activities may include inspections, audits, surveillance, or technical
review.
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1.0 PROJECT DESCRIPTION

1.1 PROJECT OBJECTIVE

The 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure Plan and its supporting
project plans have been developed to meet specific U.S. Environmental Protection Agency (EPA)
guidelines for format and structure, within the overall quality assurance (QA) program structure
mandated by the U.S. Department of Energy, Richland Operations Office (DOE-RL) for all activities
at the Hanford Site. These DOE mandates include DOE Order 5700.6C, Quality Assurance (DOE
1991), and other QA guidance documents as applicable, e.g. the Hanford Anaiytical Serviges Quality
Assurance Plan (DOE-RL 1994). The purpose of this Quality Assurance Project Plan (QAPjP) is to
ensure the objectives described above and in Section 1.5 of this work/closure plan will be met. Data
resulting from this investigation will be evaluated to determine the most feasible options for additional
investigation, remediation, or closure.

1.2 BACKGROUND INFORMATION

The 200-BP-11 Source Operable Unit is located within the 200 Areas of the Hanford Site,
shown in Figure 1-1 of the work/closure plan. The waste management units that will be studied
during the 200-BP-11 Source Operable Unit field investigation are discussed in Chapter 1.0.

Detailed background information regarding the history and current use of the operable unit is
provided in Chapter 2.0 of the work/closure plan.

1.3 QUALITY ASSURANCE PROJECT PLAN APPLICABILITY AND RELATIONSHIP
TO THE BECHTEL HANFORD, INC. QUALITY ASSURANCE PROGRAM

This QAP;P applies specifically to the field activities and chemical laboratory analyses
performed as part of the field investigation for the 200-BP-11 Source Operable Unit. It is prepared in
compliance with the requirements of the Westinghouse Hanford Company (WHC) Environmental
Engineering, Technology, and Permitting Function Quality Assurance Program Plan (WHC 1990a).
This plan describes the means selected to implement the overall QA program requirements defined by
the WHC Quality Assurance Manual (WHC 1988a), as applicable to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and Resource Conservation and
Recovery Act (RCRA) facility investigation/corrective measures study environmental investigations.
The QAP]P is subject to mandatory review and revision prior to use on any subsequent phases of the
investigation. Distribution and revision control procedures applicable to the QAPjP and work/closure
plan shall be in compliance with Quality Requirement (QR) 6.0, "Document Control” (WHC 1988a),
and Quality Instruction (QI) 6.1, "Quality Assurance Document Control" (WHC 1988a). Interim
changes to this QAP]P or the work/closure plan shall be documented, reviewed, and approved as
required by Section 6 of Environmental Investigations Instruction (EII) 1.9, "Primary and Secondary
Document Review" (WHC 1988b), and shail be documented in monthly unit managers’ meeting
minutes. The QAP;P distribution shall routinely include all review/approval personnel indicated on
the title page of the document and all other individuals designated by the Bechtel Hanford, Inc. (BHI)
technical lead for each investigation. All plans and procedures referenced in the QAP]P are available
for regulatory review on request by the direction of the technical lead.
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1.4 SCHEDULE OF ACTIVITIES

Five separate investigattons will be conducted in the 200-BP-11 Source Operable Unit,
including geological, surface water and sediment, groundwater, and ecological investigations, as well
as an investigation made up of other miscellaneous tasks. More detailed discussions of individual
tasks are contained in Chapter 5.0 of the work/closure plan. Procedures directly applicable to the
tasks described here are discussed in Chapter 4.0 of the QAPjP.

The field-related tasks to be conducted are:

Task 2: Source Characterization

Task 3: Geologic Investigation

Task 4: Surface Water/Sediment Investigation .
Task 5: Vadose Zone Investigation

Task 6: Air Investigation.

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

2.1 TECHNICAL LEAD RESPONSIBILITIES

The Environmental Engineering Function of BHI has primary responsibilities for conducting
this investigation. Organizational charts are included in the project management plan of the aggregate
area management study report that define personnel assignments and individual BHI field team
structures applicable to the tasks included in the investigations.

External participant contractors or subcontractors shall be evaluated and selected for certain
portions of task activities at the direction of the technical lead in compliance with the following
procedures in the WHC Quality Assurance Manual (WHC 1988a): QI 4.1, "Procurement Document
Control;" QI 4.2, "External Services Control;" QR 7.0, "Control of Purchased Items and Services:"
QI 7.1, "Procurement Planning and Proposal Evaluation;"” and QI 7.2, "Supplier Evaluation.” Major
participant contractor and subcontractor resources are discussed in Chapter 7.0 of the work/closure
plan. All contractor QA plans and field and laboratory procedures shall be approved by BHI prior to
use and shall be made available for regulatory review at the direction of the BHI technical lead.

2.2 ANALYTICAL LABORATORIES

Regardless of the radiation levels observed during field screening, all samples shall be
screened for total activity counts and isotopic identification in accordance with the WHC Radiological
Control Manual (WHC 1993) prior to shipment to the analytical laboratory. Those samples with
short holding times, such as volatile organic analyses (VOAs), will be given the highest priority
during this screening to ensure that holding times are not exceeded.

Packaging and shipping requirements shall be selected on the basis of total activity values and
the preservation requirements applicable to the parameters of interest, as described in EII 5.11,
"Sample Packaging and Shipping” (WHC 1988b). All analyses shall be coordinated through BHI
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Analytical Services and shall be performed in compliance with WHC-approved laboratory QA plans
and analytical procedures; all analytical laboratories shall be subject to the surveillance controis
described by QI 10.4, "Surveillance” (WHC 1988a). For subcontractors or participant contractors,
applicable quality requirements shall be invoked as part of the approved procurement documentation
or work order; see Section 4.2. Services of alternate qualified laboratories shall be procured for
radioactive sample analysis if onsite laboratory capacity is not available, and/or for the performance
of split sample analysis at the technical lead’s discretion. If such an option is selected, the laboratory
QA plan and applicable analytical procedures from the alternate laboratory shall be approved by BHI
before their use, as noted in Section 4.2,

3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENTS

The raticnale for establishing data quality objectives (DQOs) and data needs for this
investigation is presented in Section 4.1 of the work/closure plan. Analytical procedures are
discussed in Chapter 7.0 of the QAPjP and include both standard and nonstandard procedures.
Standard EPA methods selected from Test Methods for Evaluating Solid Waste (EPA 1986) shall be
used for analysis of metals and organics as shown in Table QAPjP-1. Standard EPA and U.S.
Department of Energy (DOE) methods shall also be used for analysis of the radiological parameters.
Analysis of the soil physical properties will require both standard American Society for Testing and
Materials (ASTM) methods and nonstandard methods as described in Chapters 4.0 and 5.0 of the
work/closure plan. Methods for soil analysis have been published by the American Society of
Agronomy, and include Methods of Soil Analysis: Part 1 (Klute 1986) and Methods of Soil Analysis:
Part 2 - Chemical and Microbiological Properties (Page et al. 1982). These reference methods will
form the basis of project-specific test procedures that shall be developed, reviewed, approved, and
issued in compliance with QR 11.0, "Test Control” (WHC 1988a).

All of the analytical parameters selected for the soil and water sampling phase of this
investigation are listed in Table QAPjP-1 and cross-referenced to analytical method requirements and
maximum quantitation limit or detection limit values and maximum acceptable ranges for precision
and accuracy in soil matrices. Where Practical Quantitation Limits are not defined for a particular
parameter listed in Table QAPjP-1, Contractually Required Quantitation Limits are provided that
represent maximum values that can be reliably achieved by analytical laboratories under normal
conditions. Precision and accuracy values are provided for all chemical and radiological parameters
that also represent maximum values that can be reliably achieved by analytical laboratories under
normal conditions. The requirements of Table QAPjP-1 shall be considered a minimum performance
standard and shall be incorporated into the agreements for services established with individual BHI,
participant contractor, or subcontractor analytical laboratories.

Goals for data representativeness are addressed qualitatively by the specification of sampling
depths and intervals in Section 4.2 of the work/closure plan. Sampling locations are specified in
Chapter 5.0 or work orders issued to the subcontractors or participating contractors responsible for
conducting sampling activities. Objectives for the completeness of this investigation shall require that
contractually or procedurally established requirements for precision and accuracy be met for at least
90% of the total number of requested determinations. Failure to meet this criterion shall be
documented and evaluated in the validation process described in Chapter 8.0; corrective action shall
be taken as warranted, as described in Chapter 13.0. Approved analytical procedures shall require
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the use of the reporting techniques and units specified in the EPA reference methods in
Table QAPjP-1 to facilitate the comparability of data sets in terms of precision and accuracy.

4.0 SAMPLING PROCEDURES

4.1 WHC PROCEDURES

The WHC procedures that will be used to support the work/closure plan have been selected
from the quality assurance program index (QAPY) included in the WHC Environmental Engineering,
Technology and Permitting Function Quality Assurance Program Plan (WHC 1990a). Selected
procedures include Ells from the Environmental Investigations and Site Characterization Manual
(WHC 1988b), and QRs and QIs from the Quality Assurance Manual (WHC 1988a). Procedure
approval, revision, and distribution control requirements applicable to Ells are addressed in EII 1.2,
"Preparation and Revision of Environmental Investigation Instructions” (WHC 1988b); requirements
applicable to QIs and QRs are addressed in QR 5.0, "Instructions, Procedures, and Drawings" (WHC
1988a). Other procedures applicable to the preparation, review, and revision of Analytical Services
and other Hanford analytical laboratory procedures shall be defined in the various procedures and
manuals identified in the Environmental Engineering, Technology and Permitting Function Quality
Assurance Program Plan (WHC 1990a) under criteria 5.00 and 6.00. All procedures are available
for regulatory review on request at the direction of the technical lead.

4.2 PARTICIPANT CONTRACTOR/SUBCONTRACTOR PROCEDURES

As previously noted in Section 2.1, participant contractor and/or subcontractor services shall
be procured under the applicable requirements of QR 4.0, "Procurement Document Control,"
QR 7.0, "Control of Purchased Items and Services" (WHC 1988a), and other procedures as identified
under criteria 4 and 7 of the QAPI included in the Environmental Engineering, T echnology, and
Permitting Function Quality Assurance Program Plan (WHC 1990a). Submittal of procedures for
BHI review and approval before use shall be included in the procurement document or work order, as
applicable, when such services require procedural controls. Analytical laboratories shall be required
to submit the current version of their internal QA program plans, and analytical procedures for review
and acceptance by qualified personnel from the BHI Analytical Services, or other qualified personnel,
as directed by the technical lead.

All reviewers shall be qualified under the requirements of EII 1.7, "Indoctrination, Training
and Qualification” (WHC 1988b), or the Management Requirements and Procedures Manual,
Management Requirement and Procedure (MRP) 4.2, "Employment Personnel and Placement” (WHC
1988d), as applicable. All participant contractor or subcontractor procedures, plans, and/or manuals
shall be retained as project records in compliance with Section 9 of the Document Control and
Records Management Manual (WHC 1990b).
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4.3 PROCEDURE CHANGES

Should deviations from established Ells be required to accommodate unforeseen field
situations, they may be authorized by the field team leader in accordance with the requirements
specified in EII 1.4, "Instruction Change Authorizations” (WHC 1988b). Documentation, review,
and disposition of instruction change authorization forms shall be as defined by EII 1.4. Other types
of procedure change requests shall be documented as required by QR 6.0, "Document Control”
(WHC 1988a), or other procedures as identified under criterion 6 of the QAPI included in the
Environmental Engineering, Technology, and Permitting Function Quality Assurance Program Plan
(WHC 1990a). To deviate from established radiation monitoring procedures, a field change request
shall be completed in accordance with the WHC Radiological Control Manual (WHC 1993) and
approved by the Occupational Health and Safety manager assigned to this investigation.

4.4 SAMPLING PROCEDURES

4.4.1 Sample Acquisition

All soil and sludge sampling shail be performed in accordance with EII 5.2, "Soil and
Sediment Sampling" (WHC 1988b). Perched water sampling shall be performed in compliance with
EIl 5.8, "Groundwater Sampling” (WHC 1988b); soil-gas sampling shall be performed in compliance
with EII 5.9, "Soil-Gas Sampling” (WHC 1988b). Surface water and other specialized types of
sampling shall be in compliance with Ells developed in accordance with EII 1.2, "Preparation and
Revision of Environmental Investigations Instructions” (WHC 1988b), or BHI-approved participant
contractor or subcontractor procedures. All drilling activities shall be in compliance with
WHC-5-014, “Generic Specification for Groundwater Monitoring Wells" (Hodge 1990). All
boreholes shall be logged in compliance with EII 9.1, "Geologic Logging" (WHC 1988b). Sampling
procedure applicability to individual project tasks is shown in Table 5-2 of the work/closure plan.
Sampling depths and intervals will be identified in site-specific descriptions of work prepared in
compliance with EII 1.14, "Preparation of Descriptions of Work"” (WHC 1988b). Sample locations
will be detailed in the statements of work or work orders issued to the responsible subcontractors or
participating contractors. Documentation requirements are contained within individual Ells and the
Information Management Overview (IMO).

Sample container types, preservation requirements, analyses, and special handling
requirements are defined in EIl 5.2, "Soil and Sediment Sampling" (WHC 1988b). Analytical
Services may require the use of sample authorization forms (SAFs) to further define these
requirements. Written instructions on these requirements shall be provided by a description of work
prior to conducting sampling activities.

4.4.2 Radiological Testing

The BHI field sampling team leader and the assigned health physics technician shall be
responsible for screening all samples collected to determine proper handling protocols, in compliance
with the Radiation Work Permit established for the sampling site. At a minimum, all sampler
assemblies shall be screened for alpha and beta gamma radiation with field instrumentation in
compliance with descriptions of work written for specific activities. Sampler assemblies that do not
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exhibit radiation above background levels may be opened and sample materials extracted and placed
in appropriate containers in compliance with EII 5.2, "Soil and Sediment Sampling" (WHC 1988b).
Any samples exhibiting radiation levels during field screening that are above background will be
handled per approved Radiation Work Permits.

4.4.3 Geologic and Geophysical Testing

Borehole logging shall be conducted concurrent with the drilling operations. A well sheet
summary shall be completed for the entire length of the boring activity for each day. The summary
sheet shall contain the geologic and construction information listed in EII 9.1, "Geologic Logging"
(WHC 1988b).

4.5 OTHER INVESTIGATIVE AND SUPPORTING PROCEDURES

Procedures that will be required in this investigation are identified in the text of the
work/closure plan and in Table QAPjP-2. Documentation requirements shall be addressed within
individual procedures and/or the IMO as appropriate. Analytical procedures required for this
investigation are listed in Table QAPjP-1. All computer software models developed for this
investigation shall be documented and verified to comply with procedures identified under criterion 3
of the QAPI included in the program plan (WHC 1990a).

4.6 RECORDS

Records requirements for sample collection include (but are not limited to) field notebooks,
chain-of-custody records, sample analysis request forms, geologic logs, scintillation logs, and other
documents. All records shall be managed in compliance with EII 1.6, "Records Management" (WHC
1988b), and the Document Control and Records Management Manual (WHC 1990b).

5.0 SAMPLE CUSTODY

5.1 CHAIN-OF-CUSTODY PROCEDURES

All samples obtained during the course of this investigation shall be controlled as required by
EII 5.1, "Chain of Custody" (WHC 1988b), from the point of origin to the analytical laboratory.
Samples are to be prepared, packaged, and transported to the laboratory in accordance with EII 5.11,
"Sample Packaging and Shipping” (WHC 1988b). Laboratory chain-of-custody procedures shall be
reviewed and approved in compliance with the requirements of Section 4.1 of this QAPjP, and shall
ensure the maintenance of sample integrity and identification throughout the analytical process. At
the direction of the technical lead, requirements for the return of residual sample materials after
completion of analysis shall be defined in accordance with procedures described in the procurement
documentation to subcontractor or participant contractor laboratories. Chain-of-custody forms shall
be initiated for returned residual samples as required by the approved procedures applicable within the
laboratory. All analytical results shall be controlled as permanent project quality records as required

A6
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by EII 14.1, "Analytical Laboratory Data Management” (WHC 1988b), and Section 9 of the
Document Control and Records Management Manual (WHC 1990b).

6.0 CALIBRATION PROCEDURES

The procedural control for the use, handling, maintenance, and calibration of heatth and
safety monitoring instruments used in RCRA and CERCLA investigations shall be done in accordance
with EII 3.2, "Calibration and Control of Monitoring Instruments” (WHC 1988b). Calibration of all
BHI measuring and test equipment, whether in existing inventory or procured for this investigation,
shall be controlled as required by QR 12.0, "Control of Measuring and Test Equipment” (WHC
1988a), and other procedures as identified under criterion 12 of the QAPI included in the
Environmental Engineering, Technology, and Permitting Function Quality Assurance Program Plan
(WHC 1990a). The daily checks and calibration procedures for instruments used to measure
radiological and chemical constituents in soil during drilling activities are provided in EII.3.4, "Field
Screening” (WHC 1988b). The instruments used for geophysical borehole logging shall be calibrated
and operated in accordance with EII 11.1, "Geophysical Logging" (WHC 1988b), and Base
Calibration of Pacific Northwest Laboratory’s Gross Gamma Borehole Geophysical Logging System
(WHC 1992a). All calibration of analytical laboratory equipment shall be as defined by applicable
standard analytical methods and are subject to BHI review and approval prior to use.

7.0 ANALYTICAL PROCEDURES

Analytical methods or procedures for each parameter identified in Table QAPjP-1 shall be
selected or developed and approved before use to comply with appropriate WHC procedures and/or
procurement control requirements. Table QAPjP-1 contains minimum requirements that shall be
considered minimum performance standards that shall be incorporated into the agreements for services
established with all analytical laboratories.

The final requirements for sample preservation, containers, and holding times for each of the
analytes of interest will be specified in the SAF from Analytical Services. The preservation technique
shouid be initiated immediately after the sample is extracted. Holding time is based on the maximum
amount of time allowable, if proper preservation techniques are applied, to analyze the sample before
the validity of the data could be considered suspect. All analytical procedures approved for use in
this investigation shall require the use of standard units to facilitate the comparability of data sets in
terms of precision and accuracy. All approved procedures shall be retained in the project quality
records and shall be available for review on request.

Table QAP;jP-1 listed various methods for the analysis of parameters listed. Standard EPA
approved methods for evaluating solid waste (i.e., Test Methods for Evaluating Solid Wastes [EPA
1986]) will be used for analysis of the metals and organics. Geochemical and physical property
testing wiil be conducted based on ASTM or other nationally recognized consensus methods. All test
methods shall be documented by the laboratory and submitted for BHI approval prior to use. These
tests shall be performed in accordance with QR 11.0, "Test Control” (WHC 1988a).

A-7
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8.0 DATA REDUCTION, VALIDATION, AND REPORTING

8.1 DATA REDUCTION AND DATA PACKAGE PREPARATION

All analytical laboratories shall be responsible for preparing a report summarizing the results
of analysis and for preparing a detailed data package. The data package includes identifying samples,
sampling and analysis dates, raw analytical data, reduced data, data outliers, reduction formulas,
recovery percentages, quality control check data, equipment calibration data, supporting -
chromatogram or spectrograms, and documentation of any nonconformances affecting the
measurement system in use during the analysis of the particular group of samples. Data reduction
schemes shall be contained within individual laboratory analytical methods and/or QA manuals,
submitted for BHI review and approval as discussed in Section 4.1. The completed data package
shall be reviewed and approved by the analytical laboratory’s QA manager (or field team leader for
field screening type analysis) before its submittal to the BHI technical lead. Completed data packages
shall be submitted to Analytical Services for tracking and data validation functions. All data packages
shall be verified; the percentage of data packages requiring fill validation will be established based on
the end use of the data. The requirements of this section shall be included in procurement
documentation or work orders, as appropriate, to comply with the standard BHI procurement control
procedures noted in Section 4.1.

8.2 VALIDATION

Validation of the completed data package will be performed by quatified BHI Analytical
Services personnel or by a qualified independent contractor. Subcontracted validation responsibilities
shall be defined in procurement documentation or work orders as appropriate. All validation shall be
performed in compliance with the Sample Management and Administration Manual (WHC 1990c)
Section 2.1 for inorganics analyses, Section 2.2 for organics analyses, and Sections 2.3 and 2.4 for
radionuclide analysis. Data validation has been previously agreed to by the DOE-RL, Washington
Department of Ecology, and EPA as documented in Appendix C as follows: All borehole samples
will be validated and 20% of remaining data packages will be validated.

8.3 FINAL REVIEW AND RECORDS MANAGEMENT CONSIDERATIONS

All validation reports and supporting analytical data packages shall be subject to a final
technical review by a qualified reviewer at the direction of the BHI technical lead, before their

- -submittal to regulatory agencies or inclusion in reports or technical memoranda. All validation

reports, data packages, and review comments shall be retained as permanent project quality records in
compliance with the Document Control and Records Management Manual (WHC 1990b)
requirements.

8.4 PROCESS FOR HANDLING UNACCEPTABLE OR SUSPECT DATA
The analytical data flow and data management process is described in detail in EII 14.1,

"Analytical Laboratory Data Management" (WHC 1988b). Data errors or procedural discrepancies
related to laboratory analytical processes shall prompt data requalification by the validator, requests
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for reanalysis, or other appropriate corrective action by the responsible laboratory as required by
governing Analytical Services or approved subcontractor data validation procedures. If sample
holding time requirements are compromised, insufficient sample material is available for reanalysis,
or any other condition prevents compliance with governing analytical methods and data validation
protocols, the situation shall be formally documented as a nonconformance in compliance with

QR 15.0, "Control of Nonconforming Items" (WHC 1988a}. Corrective action shall be in accordance
with QR 16.0 (WHC 1988a) and WHC-CM-1-4 (WHC 1992b), and brought to the immediate
attention of the BHI technical lead and QA coordinator for their appropriate action. If problems are
observed with validated data, either as part of the data assessment process described in Chapter 12.0
of this QAPjP or if separately observed by the operable unit manager, the data shall be documented as
a nonconformance and corrective action initiated as previously noted; if the data have been entered in
the Hanford Environmental Information System (HEIS), the HEIS data custodian shall be immediately
notified in order that the data may be flagged (in compliance with EIl 14,1 and the HEIS User’s
Manual [WHC 1990d]) as suspect, pending resolution of the nonconformance and completion of all
required corrective actions.

9.0 INTERNAL QUALITY CONTROL

General procedures used in the field and laboratory to maintain data quality include the
following:

. Use of accepted sampling and analysis techniques

. Justification and documentation of any actions contrary to accepted or specified
techniques

. Documentation of pre-field activities, such as container preparation and instrument
calibration

. Documentation of post-field activities including sample shipment and receipt,

equipment check-in, and debriefing

. Documentation of quality control data
. Documentation of field and laboratory activities
. Generation of quality control samples.

‘All analytical samples shall be subject to in-process quality control measures in both the field

and laboratory Internal quality control checks for reference method analysis shall be as specified by

the current statement of work, work orders for sampling activities, or in applicable Ells; the number
of quality control samples are shown in Table QAPjP-4.
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9.1 FIELD QUALITY CONTROL CHECKS

The number of field quality control samples specified in Table QAPjP-4 are based on the
following minimum requirements. These requirements are adapted from Test Methods for Evaluating
Solid Waste (EPA 1986), as modified by the proposed rule changes included in the Federal Register,
1989, Volume 54, No. 13, pp 3212-3228, and 1990, Volume 55, No. 27, pp 4440-4445.

1
2
3
4
5
6
7
8
9

. Field duplicate samples. For each shift of sampling activity under an individual
sampling subtask, 2 minimum of 5% of the total collected samples shall be duplicated,
or one duplicate shall be collected for every 20 samples, whichever is greater.
Duplicate samples shall be retrieved from the same sampling location using the same
equipment and sampling technique and shall be placed into two identically prepared
and preserved containers. All field duplicates shall be analyzed independently to
provide an indication of gross errors in sampling techniques.

. Split samples. Upon specific BHI or regulator request, and at the technical lead’s
direction, field or field duplicate samples may be split in the field and sent to an
alternative laboratory as a performance audit of the primary laboratory. Frequency
shall meet the minimum schedule requirements for audit procedures or the specific
needs of the requesting organization.

23 . Blind samples. At the technical lead’s discretion, blind reference samples may be
24 introduced into any sampling round as a quality control check of the primary
25 laboratory. Blind sample type shall be as directed by the technical lead; frequency
26 shall meet the minimum schedule requirements for audit procedures.
27
28 . Field blanks. Field blanks shall consist of pure deionized distilled water, transferred
29 into a sample container at the site and preserved with the reagent specified for the
30 analytes of interest. Field blanks are used as a check on reagent and environmental
31 contamination and shall be collected at the same frequency as field duplicate samples.
32
33 . Equipment rinsate blanks. Equipment blanks shall consist of pure deionized distilled
34 water washed through decontaminated sampling equipment and placed in containers
35 identical to those used for actual field samples. Equipment blanks are used to verify
36 the adequacy of sampling equipment decontamination procedures and shall be
37 collected at the same frequency as field duplicate samples where applicable.
38
39 . Volatile organic analysis trip blanks. The VOA trip blanks consist of pure deionized
40 distilled water added to one clean sample container, accompanying each batch (cooler)
41 of containers shipped to the sampling facility. Trip blanks shall be returned unopened
42 to the laboratory and are prepared as a check on possible contamination originating
43 from container preparation methods, shipment, handling, storage, or site conditions.
44 The trip blank shall be analyzed for volatile organic compounds only, as shown on
45 EPA’s target compound list (EPA 1991). In compliance with standard BHI
46 procurement procedures, requirements for trip blank preparation shall be included in
47 procurement documents of work orders to the sample container supplier and/or
48 preparer.
49
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9.2 LABORATORY QUALITY CONTROL CHECKS

Laboratory quality control data are necessary to determine precision and accuracy of the
analyses and to demonstrate the absence of interferences and contamination of glassware and reagents.
Unless otherwise specified in BHI-approved analytical methods, internal quality control checks
performed by analytical laboratories shall meet the following minimum requirements.

. Matrix-spike/matrix-spike duplicate samples. Matrix-spiked samples require the

- e gddition of-a-iaown: quantity -of a-representative-analyte-of-interest to the sample as a
measure of recovery percentage and as a test of analytical precision. The spike shall
be made in a replicate of a field duplicate sample. Replicate samples are separate
aliquots removed from the same sample container in the laboratory. Spike compound
selection, quantities, and concentrations shall be described in the analytical procedures
submitted for BHI review and approval. One sample shall be spiked per analytical
batch, or once every 20 samples, whichever is more frequent.

. Quality control reference samples. A quality control reference sample shall be
prepared from an independent standard at a concentration other than that used for
calibration, but within the calibration range. Reference samples are required as an
independent check on analytical technique and methodology and shall be run with
every analytical batch, or every 20 samples, whichever is more frequent.

Other requirements specific to laboratory analytical equipment calibration are included in
Chapter 6.0 of this QAPjP. For field screening gas chromatography (GC) analysis only, at least one
duplicate sample per day or 1 duplicate per 20 samples, whichever is greater, shall be routed to a
qualified laboratory as an overcheck on the proper use and functioning of field GC procedures and
equipment. Duplicates shall be selected, whenever possible, from samples in which significant
readings have been observed during field analysis. The minimum requirements of this section shall
be invoked in procurement documents or work orders in compliance with standard WHC procedures
as noted in Section 4.1.

10.0 PERFORMANCE AND SYSTEM AUDITS

Systems audits consist of the evaluation of the components of the measurement systems to
determine their proper selection and use. Systems audit requirements will be implemented according
to the procedures in QI 10.4, "Surveillance” (WHC 1988a), and other associated procedures as
identified in the QAPI in the Environmental Engineering, Technology, and Permitting Function
Quality Assurance Program Plan (WHC 1990a).

After systems are operational and are generating data, performance audits will be conducted
to ensure the accuracy of the total system or its individual parts. In a performance audit, known
quantitative data are compared with data produced by the measurement system. Performance audits
will be conducted in accordance with EII 1.12, "Performance Audits” (WHC 1988b).

Performance and systems audits will be performed regularly throughout the course of the
activities addressed by the work plan; schedules shall be developed as required by their governing
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procedures. Additional surveillance may be scheduled as a consequence of corrective action
requirements or may be performed upon request. All quality-affecting activities are subject to
surveillance. All aspects of inter-operable unit activities may also be evaluated as part of routine QA
program audits, pursuant to the requirements of the Quality Assurance Manual (WHC 1988a).
Program audits shall be conducted in accordance with QR 18.0, "Audits" (WHC 1988a).

Any discrepancies observed during the evaluation of performance audit results or during
system audit surveillance activities that cannot be immediately corrected to the satisfaction of the
investigator shall be documented on a surveillance report and resolved in compliance with procedure
QI 10.4, "Surveillance” (WHC 1988a).

11.0 PREVENTIVE MAINTENANCE

All measurement and testing equipment used in the field and laboratories that directly affect
the quality of the field and analytical data shall be subject to preventive maintenance measures that

--ensure minimization-of measurement System downtime and corresponding schedule delays.

Laboratories shall be responsible for performing or managing the maintenance of their analytical
equipment. Maintenance requirements, spare parts lists, and instructions shall be included in
individual laboratory QA plans, subject to BHI review and approval as noted in Sections 2.1, 2.2, and
4.1 of this QAPjP. BHI field equipment shall be drawn from inventories subject to standard
preventive maintenance and calibration procedures as noted under criterion 12 of the QAPI included
in the Environmental Engineering, Technology, and Permitting Function Quality Assurance Program

... Plan (WHC 1990a}. Field procedures submitted for BHI approval by participant coniractors or
~—subcontractors-shiall contain provisions-for preventive maintenance scliedules and spare parts lists to

ensure minimization of equipment downtime.

12.0 DATA MEASUREMENT ASSESSMENT PROCEDURES

As discussed in Chapter 5.0, various uncertainty may exist in the variability of physical and
chemical parameters used in the data characterization, Various statistical and probabilistic techniques
may be used in the process of data comparison and analysis. Soil Sampling Quality Assurance User’s
Guide (Barth and Mason 1984) provides statistical techniques necessary to numerically assess the
statistical uncertainty considerations and quality control checks which shall be routinely assessed for
all sampling data. A Rationale for the Assessment of Errors in the Sampling of Soils ( Van Ee and
Blume 1989) also provides equations for estimating uncertainty of data. The statistical methodologies
and assumptions to be used in such evaluations shall be defined by written directions that are signed,
dated and retained as project records in compliance with EII 1.6, "QA Record Processing" (WHC
1988b), and Chapter 9 of the Document Control and Records Management Manual (WHC 1990b).

A-12
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13.0 CORRECTIVE ACTION

Corrective action requests required as a result of surveillance reports, nonconformance
reports, or audit activity shall be documented and dispositioned as required by QR 16.0, "Corrective
Action” (WHC 1988a). Other measurement systems procedure or plan corrections that may be
required as a result of data assessment or routine review processes shall be resolved as required by
governing procedures or shall be referred to the technical lead for resolution. Copies of all
surveillance, nonconformance, audit, and corrective action documentation shall be placed with the
project quality records on completion or closure.

13.1 EQUIPMENT OPERATING RANGES

Instruments or equipment found to be operating outside acceptable operating ranges or found
to be in use after the expiration of the calibration period must be investigated in accordance with the
procedures specified in Chapter 6.0.

13.2 DEVIATIONS FROM PROCEDURES

Unplanned deviations from procedural requirements, either technical or administrative, must
be documented and cailed to the attention of the technical lead. The report of the deviation must
identify the requirement deviated from, the cause of the deviation, whether any data were affected,
and the corrective action necessary to remedy the immediate problem and to prevent recurrence.
Records of unplanned deviations must be maintained in accordance with EII 1.2, "Preparation and
Revision of Environmental Investigations Instructions” (WHC 1988b), and Section 9 of the Document
Control and Records Management Manua! (WHC 1990b). Planned deviations will be handled in
accordance with EII 1.4, "Instruction Change Authorizations” (WHC 1988h).

13.3 NONCONFORMING MATERIALS

Materials that do not conform to specifications must be handled as required by QR 15.0,
"Control of Nonconforming Items"” (WHC 1988a), and other procedures as identified under
criterion 15 of the QAPI included in the Environmental Engineering, Technology, and Permitting
Function Quality Assurance Program Plan (WHC 1990a). Such nonconforming items must be
segregated and tagged to identify their status pending disposition.

14.0 QUALITY ASSURANCE REPORTS

As previously stated in Chapters 10.0 and 13.0, project activities shall be regularly assessed
by performance and system auditing and associated corrective action processes. Surveillance,
nonconformance, audit, and corrective action documentation shall be routed to the project quality
records on completion or closure of the activity. A report summarizing all audit and surveillance
activity (see Sections 4.4 and 13.2), and any associated corrective actions, shall be prepared by the
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technical lead by the QA coordinator at the completion of the investigation. Such information will
become an integral part of the final field investigation report prepared under Task 10 (see

Chapter 5.0). The final report shall include an assessment of the overall adequacy of the total
measurement system with regard to the DQOs of the investigation.
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Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and

Accuracy Guidelines for the 200-BP-11 Source Operable Unit. Page 1 of 6
Target Target
‘ Analytical Quantitation Precision, Accuracy, Quantitation Precision, Accuracy,

Analyte Method Limit Soit¥ Soit™ Soil® Limit Water* Water® Water®
Acetone 8240 10 pglkg 120 75-125 TBD +20 75-125
Butanol, 1- 8240 TBD pg/kg +20 75-125 TRD +20 75-125
Butanone, 2- (MEK) 8240 10 uglkg 120 75-125 TBD 120 75-125
Carbon tetrachloride 8240 5 pglkg +20 75-125 TBD +20 75-125
Chloroform 8240+ 5 uplkg +20 75-125 TBD 120 75-125
Ethyl Ether 8240 TBD pg/kg £20 75-125 TBD +20 75-125
Methylene chloride 8240 5 uglkg +20 75-125 TBD +20 75-125
Toluene 8240+ 5 ug/kg +20 75-125 TBD +£20 75-125
Trichioroethane, 1,1,1- 8240¢ 5 uglkg +20 75-125 TBD +20 75-125
Trichloroethane, 1,1,2- 8240 5 uglkg 120 75-125 TBD +20 75-125
Formaldeyde 82707 TBD pug/kg +20 75-125 TBD +20 75-125
Kerosene 8270V 5,000 pg/kg +20 75-125 TBD 120 75-125
Tributyl Phosphate 8270 TBD pg/kg +20 75-125 TBD +20 75-125
Polychlorinated Biphenyls 8080 21 or 33 pgikg +20 75-125 TBD 120 75-125
Naphthalene 8270 660 pgikg 120 75-125 TBD 120 75-125
Arsenic 7060° 0.3 mg/kg +20 75-125 TBD +20 75-125
Barium 60107 1 mg/kg +20 75-125 TBD 120 75-125
Beryflium 6010¢ 1 mg/kg +20 75-125 5 mg/l . ' +20 75-125
Bismuth 7471 TBD mg/kg +20 75-125 TBD 120 75-125
Boron 6010 10 mg/kg +20 75-125 TBD 120 75-125
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Table QAPjP-1.

Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and

Accuracy Guidelines for the 200-BP-11 Source Operable Unit. Page 2 of 6
Target Target
Analytical Quantitation Precision, Accuracy, Quantitation Precision, Accuracy,
Analyte Method Limit Soil* Soil" Sail” Limit Water* Water® Water®
Cadmium 6010 2 mg/kg 20 75-125 2 mg/l +20 75-125
Chromium 6010 2 mg/kg +20 75-125 10 mg/t 120 75-125
Copper 6010¢ 2 mgikg +20 75-125 10 mg/l +20 75-125
Iron 6010~ 10 mg/kg 120 75-125 30 mg/] 120 75-125
Lead 6010 or 7421 10 0r 0.3 +20 75-125 5 mg/l 120 75-125
mg/kg
(respectively}
Manganese 6010 I mg/kg +20 75-125 5 mg/l +20 75-125
Mercury 4T 11245 2 0.1 mg/kg 120 75-125 0.1 mg/l +20 75-125
Nickel 6010 4 mg/kg +20 75-125 10 mg/l +20 75-125
Potassium 6010 500 mg/kg +20 75-125 TBD +20 75-125
Selenium 6010 or 7740 250r03 120 75-125 TBD 420 75-125
mg/kg
(respectively)
Silver 6010¢ 20 mg/kg 120 75-125 10 mg/t 120 75-125
Tin 7870 50 mg/kg +20 75-125 TBD +20 75-125
Vanadium 6010 2 mg/kg 120 75-125 TBD +20 75-125
Zinc 6010 2 mg/lkg +20 75-125 5 mg/l 120 75-125
Acetate 8270 TBD +20 75-125 TBD pg/l +20 75-125
Ammonia 350.2 TBD +20 75-125 30 pg/l ' ' 120 75-125
Cyanide 9010%/320.3+ TBD +20 75-125 0.8 pgil 120 75-125
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Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and
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Accuracy Guidelines for the 200-BP-11 Source Operable Unit. Page 3 of 6
Target Target
Analiytical Quantitation Precision, Accuracy, Quantitation Precision, Accuracy,
Analyte Method Limit Soit? Soil® Soil" Limit Water” Water” Water®
Fluoride EPA TBD 120 75-125 6 ug/L +20 75-125
300/modified¥®
Nitrate EPA 300 modified 1.0 mg/kg +20 75-125 51 pg/L +20 75-125
and 353¢
Nitrite EPA 300 modified 1.0 mg/ke +20 75-125 100 pg/L +20 75-125
and 353¢
Sulfate EPA 300 TBD 120 75-125 150 ug/l 120 75-125
Tritium (water only) 906.04 - - - 400 pCv/L +20 75-125
Americium-24 | Am-01“%/Am-02¢ 1 pCifg 130 +25 1 pCi/L +25 +25
~
> Barium-134m (Cesium-137)* D3649 M 0.1 pCig +30 425 15 pCi/L +25 £25
w Cobalt-60 D3649 M 0.05 pCi/g +30 +25 25 pCi/L +25 +25
Curium-244 907.0 M= 1.0 pCi/g 130 +25 1 pCi/L +25 +25
907 .04
Europium-152 D3649 M” 0.1 pCilg +30 +25 50 pCi/L +25 £25
Europium-154 D3646 M 0.1 pCifg +30 +25 50 pCi/L. +25 +25
Europium-155 D3649 M¥ 0.1 pCi/g +30 +25 50 pCi/L. 125 125
Iodine-129 902.0 M/ 2.0 pCi/g +30 +25 5 pCilL. +25 +25
Q02.0%
Neptunium-237 907.0 M*1907 .0% 1.0 pCi/g 130 +25 1 pCi/L +25 125
Plutonium-238 Pu-022 /Pyt 1.0 pCi/g +30 +25 TBD , . 25 +25
Plutonium-239/240 Pu-02¢ /Py > di! 1.0 pCi/g +30 +25 ! pCVL +25 +25
Piutonium-241 Pu-02¢/%/ /Py 15.0 pCi/g +30 +25 TBD +25 125
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Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and

Accuracy Guidelines for the 200-BP-11 Source Operabie Unit. Page 4 of 6
Target Target
Analytical Quantitation Precision, Accuracy, Quantitation Precision, Accuracy,

Analyte Method Limit Soil¥ Soil® Soil™ Limit Water Water® Water
Thorium-228 Alpha Spectometry TBD pCi/g +30 +25 TBD +25 125
Thorium-230 Alpha Spectometry 1.0 pCi/g +30 125 TBD 125 125
Thorium-232 Alpha Spectometry 1.0 pCi/g +30 125 TBD 125 +25
Samarium-151 TRD TBD pCi/g 130 125 TBD 125 +25
Selenium-79 Beta Counting 5.0 pCi/g +30 +25 TBD 125 125
Uranium-234 U-04°%/908.04V TBD pCi/g +30 +25 1 pCi/L. 125 425
Uranium-235 (Pa-231) U-04<V/908 0¥ TBD pCi/g +30 125 1 pCi/L 125 +25
Uranium-236 U-04=¥/908.0"" TBD pCi/g +30 +25 TBD 125 125
Uranium-238 U-04*% /908 .0 TBD pCilg +30 +25 1 pCi/L +25 +25
Carbon-14 (water only) C-014 - - - 50.0 pCy/L +25 +25
Y ttrium-90 (Sr-90)» Sr-02¢ 1.0 pCi/g +30 +25 2 pCilL 125 125
Technetium-99 TC-0t M*¥/ 15.0 pCi/g +30 125 15 pCi/L 125 +25

TC-01%¥
Gross alpha Water 900" 10.0 pCi/g 130 75-125 3pCi/lL 120 15-125
Soil 900.0M"
Gross beta Water 900V 15.0 pCi/g +30 75-125 4 pCi/L +20 75-125
Soil 900.0 MY

GROUNDWATER PARAMETERS
Specific Conductance v NA NA NA 25 pmhos/em | |, 420 NA
pH Y NA NA NA NA NA NA
Temperature g NA NA NA NA +1°C NA

V ¥eId ‘vL-€6-Td/H0d
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cranry i LBt Sun” sour sour” Lanie Water water” Water"”
Dissolved Oxygen 360.17 NA NA NA 100 pg/L +20 NA
Total Disolved Solids 160.1" NA NA NA 10,000 pg/L +20 NA
Total Organic Carbon 415.1" NA NA NA 1,000 pg/L +20 75-125
Turbidity 180.1% NA NA NA 0.05 NTU +.05 NA
NTU
- NA NA NA NA NA NA

Soil Physical and Chemical Properties

Bulk Density

ASTM [D3550-87

Pariicle Size Distribution

ASTM D433

Moisture Content

ASTM D2216-90

CaCO, Conient

ASTM D4373

Saturated Hydraulic Conductivity

ASTM D35084

Unsaturated Hydraulic Cenductivity

Matric Potential and Soil Moisture

ASTM D2325-68,

Retention Curves D3152-72

Particle Density ASTM D854 - -- -- - - -
Cation Exchange Capacity SW 846 9081 - - - - - -
Organic Carbon Content SW 846 9060 - - - - .- -

Iron and Manganese Content

V YelQ ‘vL-€6-T4/d0d
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Table QAPjP-1. Analytical Methods, Analytes of Interest, Quantitation Limits, and Precision and

Accuracy Guidelines for the 200-BP-11 Source Operable Unit. Page 6 of 6
Target Target
Analytical Quantitation Precision, Accuracy, Quantitation Precision, Accuracy,
Analyte Method Limit Soil¥ Soil" Soil” Limit Water’ Water" Water®
pH and if possible Eh ASTM G351, - - - - - -
SW 846 9050
Minerclogy - - - - - - -

¥ Values are to be considered requirements in the absence of known or suspected analytical interferences which may hinder achieving: the limit by the analytical
laboratory.

™ Precision is expressed as relative percent ditference; accuracy is expressed as percent recovery. These limits apply to sample resulis greater than five times the
target quantitation limit and are to be considered requirements in the absence of known or suspected analyticat interferences which may hinder achieving the limit by
the analytical laboratory.

“ Methods specified from Test Methods for Evaluating Solid Waste: Chemical/Physical Methods (EPA 1990).

“Water analysis.

“Soil analysis.

"Methads specified from Methods for Chemical Analysis of Water and Wastes (Kopp and McKee 1983).

“Method is from Determination of Inorganic Anions in Aqueous and Solid Samples by fon Chromatography (Lindahl 1984) and is modified from EPA method
300.0.

“Methods from Prescribed Procedures for Measurement of Radioactivity in Drinking Water (Krieger and Whittaker 1980) or an equivalent method.

“Metheds, quantitation limits, and target values for precision and accuracy shall be developed in compliance with Westinghouse Hanford or Westinghouse Hanford-
approved participant contractor or subcontractor procedures.

¥ I-butanol and ethyl ether will analzed as a Tentantively Identified Compounds (TICs) under 8240, Formaldehyde, kerosene, and acetate witl be analyzed as
TICs under 8270. Tributyl Phosphate will be analyzed using a special calibration under 8270, Additionally, all RCRA TSD waste management unit {(excluding the
Expansion Ponds) samples wili include analyzes for the volatile (8240) and semi-volatile (8270) Tentantive Identified Compounds (TICs).

YApplicable methods shall be selected from the EML Procedures Manual (Volchok and dePlangue 1982) or an equivalent method.

‘Parameter measured in the ficld in compliance with EII 5.8, "Groundwater Sampling. "

™The first radionuclide is analyzed in order to derive a concentration for the radionuclide in parentheses.

“Method from Radiochemistry Procedures Manual, Eastern Environmental Radiation Facility (EPA 1987) or an equivalent method.

“Method from Standard Test Method for High-Resolution Gamma-Ray Spectrometry of Water (ASTM 1991) or equivalent method. Soils counted using
reproducible geometry, e.g., Marinelli beakers of Petri dishes and standards with sand matrix.

V Yeld ‘pL-£6-TH/30d



DOE/RL-93-74, Draft A

Table QAPjP-2. Sampling and Investigative Procedures
for Field Investigations. (sheet 1 of 2)

Task Number
Procedure Title or Subject¥
4 5
EIl 1.1 Hazardous Waste Site Entry Requirements X -
EIl 1.2 Preparation and Revision of Environmental X X X X
Investigations and Instructions
EIl 1.4 Instruction Change Authorizations X X X X
EIl 1.5 Field Logbooks X X - -
EIl 1.6 Record Processing X X X
ENl 1,7 Indoctrination, Training, and X X X X
Qqualification
EIl 1.12 Performance Audits X X
EIl 1.14 Preparation of Descriptions of Work
EIl 2.1  Preparation of Site-Specific Health and X --
Safety Plans
EIl 2.2  Occupational Health Monitoring X --
WHC-CM-4-12 Health Physics Practices Manual X X -
EIl3.2 Calibration and Control of Monitoring -- X X
Instruments
EIl 4.2 Interim Control of Unknown, Suspected, X X X -
Hazardous and Mixed, and Radioactive
Waste
EIl 4.3 Control of CERCLA and Other Past- X - X X
Practice Investigation Derived Waste
EII 5.1 Chain of Custody X -- X X
EH 5.2  Soil and Sediment Sampling X X - -
EIl 5.4 Field Cleaning and/or Decontamination of -- -- - X
Equipment
EII 5.5 Laboratory Cleaning of RCRA/CERCLA X - X X
Sampling Equipment
EIl 5.7A Hanford Geotechnical Sample Library - - - -
Control
EII5.8 Groundwater Sampling X -- -- X
EIl 5.9  Soil-Gas Sampling -- - -

TA-2.1




DOE/RL-93-74, Draft A

Table QAPjP-2. Sampling and Investigative Procedures
for Field Investigations. (sheet 2 of 2)

Task Number
Procedure Title or Subject¥
3
EIl 5.10 Obtaining Sample ldentification Numbers X - X X
and Accessing HEIS data
EIl 5.11 Sample Packaging and Shipping X - X X
Ell 6.7 Documentation of Well Drilling and - - - X
Completion Operations
EIl 6.10 Abandoning/Decommissioning X - -- -
Groundwater Wells
Ell 9.1 Geologic Logging - - -- X
Ell 10.2 Measurement of Groundwater Levels -- - -- 0X
EIl 10.3 Purgewater Management -- - - X
EIl 11.1 Geophysical Logging X - - -
EIl 11.2 Geophysical Survey Work - - -- X

¥ Procedures are latest version of WHC Environmental Investigations Instructions (EIls) selected from the
Environmental Investigations and Site Characterization Manual (WHC 1988b) unless otherwise specified.

TA-2.2
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DOE/RL-93-74, Draft A

Table QAPjP-3. Required Preservation, Container, and Holding Times.

Parameter

Preservation

Container

Holding Times

Total Extractable Cool to 4 °C; Giass, Teflon-lined Cap 7 days for extraction, then
Petroleum Hydrocarbons 40 days for analysis
Volatile Organics Cool to 4 °C; Glass, Teflon-lined Cap 14 days
Water Sampies: Adjust to
pH <2 with HCI
Metais Cool 10 4 °C; Polyethylene or Glass Acid digestion within
Water Samples: Adjust to 1 month and analysis
pH <2 with HNO, within 6 months of Sample
collection
Mercury Coolto 4 °C; Polyethylene or Glass 28 days
Water Samples: Adjust to
pH <2 with HNO,
Cyanide, Total Cool to 4 °C; Polyethylene or Glass 14 days
Water Samples:
Adjust to pH > 12 with
NaOH
Total Fluoride Coolto 4 °C Polyethylene 28 days
Radionuclides - Polyethylene 6 months
Nitrate/Nitrite Cool to 4 °C; Water Glass 28 days
samples: adjust to pH <2
with H,So,
Tributyl Phosphate Cool to 4 °C; water samples: | Glass, Teflon Lined Cap 14 days

Adjust to pH <2 with HCI

Semivolatiles/Kerosene

Coolto 4 °C

Glass, Teflon Lined Cap

7 days for extraction, then
40 days for analysis.

TA-3




DOE/RL-93-74, Draft A

Table QAPjP-4. Quality Assurance Control Samples.

Field and
Equipment
Field¥ Duplicate Rinsate Trip
Parameters Samples Sample Blanks Blank | MS/MSDY
Physical Properties - Type A“ 55 6 NA NA NA
Physical Properties - Type BY 18 2 NA NA NA
Organics, Inorganics, and Rad 121 12 12 TBD TBD

¥ Approximate number of field samples.

b Matrix spike/matrix spike duplicates are described in Section 9.2 of the QAPjP; one sample per
analytical batch or one in every 10 samples shall be analyzed.

¢ Type A samples will be run for the following analyses: moisture content, bulk density, particle-size
distribution, and CaCO, {samples from the test pits will not be run for bulk density).

¢ Type B samples will be run for Type A analyses: saturated hydraulic conductivity, cation exchange
capacity, moisture retention curves, organic carbon content, iron and manganese content, pH, and if

possible, Eh and mineralogy.

TA4
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Table QAPjP-5. Soil Physical Parameters for the
200-BP-11 Source Operable Unit.

Parameter ASTM or Other Standard Method
Bulk density ¥ y
Particle size distribution D-422 y
Permeability D‘2434b,
Moisture content D-2216

¥ Method shall be developed by the laboratory contractor and submitted for

WHC review and approval before use.
® Method is from the 1991 Annual Book of ASTM Standards (ASTM 1991).

TA-5
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APPENDIX B

200-BP-11 RCRA TSD UNIT FORM 3’S FOR THE HANFORD SITE
PART A PERMIT APPLICATION
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) Rev. 4, 12/16/93

F - orint or type in the unshaded areas only ) Page 1 of 7
cas are spacad for alite type, i.e.. 12 characier/inchl.

1. EPA/STATE 1.0, NUMBER
3 DANGEROUS WASTE PERMIT APPLICATION WA Tes e e o s [ ]7]

FOR OFFICIAL USE ONLY

APPLICATION | DATE RECEWVED
APPROVED 1ma_ ay & vr.) COMMENTS

u l
1. FIRST OR REVISED APPLICATION

Place an - X" in the appropriste box in A or B balow (mark ane box only) to indicate whether this is the firet application you are gubmitling for your tacility or a revised
application. if this is your first spplication and you siready know your lacility’s EPA/STATE 1.D. Number, or il this is a revised spphication, enter yeur tacility's EPAISTATE

1.D. Number in Section | above.
A. FIRST APPLICATION (pisce an "X~ bsiow and provide the appropriate date}

d 1. EXISTING FACILITY (Sae instructions for definition of “axisting ° fecility. A TY : .
D Compista item below.) D 2. NEW FACILITY /Compiete item below)

|
1
|

1
Mo [ [QAY ] [ YR | fOR EXISTING FACILITIES. PROVIDE THE DATE (mo., day. & wr.) wmo | [oav] [ vr ';gg\t‘,g‘e"".,f,:scgﬂgs-
0l4 4] 5| OPERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED o, Guy. By OEERA-
fuse the hoxas 10 the laft} TION BEGAN OR 1S
. EXPECTED TO BEGIN
1B REVISED APPLICATION fpiece an "X " below and complets Section | abovel
L
2 [X] 1. FACILITY HAS AN INTERIM STATUS PERMIT [ 2. FACILITY HAS A FINAL PERMIT

- PROCESSES - CODES AND CAPACITIES

IM-~PROCESS CODE - Enter the code irom the kst ol pracess codes below that best describes esch process to be used st the tacility. Ten lines are provided {or antenng
~._ godes. ! mare lines pre needed, anter the code(s} \n 1the space provided. |f a process will be used that s not iicluded in the dis1 ol cades LElow, then desanbe the

,;:‘;'Frucels finciuding its design capacity in the space provided on the (Section fi-CJ.

"PROCESS DESIGN CAPACITY - For each code entered in column A enter the capscity of the process.

‘*‘4 AMOUNT - Enter the smount.

2. UNIT OF MEASURE - For each amount entered in column B{1). enter the code Irom the list ol unit measure codus balow that descnbes 1the unit ol measure used.
Only the units of measure that are listed beiow should be used.

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR FPROCESS
PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY
I,;uqe: Treaiment:
CONTAINER (barrel. drum, eic) 501 GALLONS OR LITERS TANK TOM GALLONS PER DAY OR
TANK 502 GALLONS OR LITERS LITERS PER DAY
WASTE PILE " 503 CUBIC YARDS OR SURFACE IMPOUNDMENT T02 GALLONS PER DAY OR
CUBIC METERS . LITERS PER DAY
SURFACE IMPOUNDMENT sS04 GALLONS OR LITERS INCINERATOR TO3 TONS PER HOUR OR
METRIC TONS PER HOUR:
Disposal: GALLONS PER HOUR OR
: LITERS PER HOUR
INJECTION WELL D80 GALLONS OR LITERS
LANDFILL D81  ACRE-FEET fthe voiurme thal OTHER (Use taor physical. chemical, TO4  GALLONS PER DAY OR
would cover one acra 1o a thermal or bioiogical treatment LITERS PER DAY
depth of one foati PrOCESS8E NOL OGCUNTING in 1aNK§,
OFM HECTARE-METER surtace impaundments or iNCciNer-
LAND APPLICATION DB2 ACRES OR HECTARES ators. Descnbe the processes in
OCEAN DISPOSAL D83 GALLONS PER DAY OR the space provided; Section 1ll-C.)
LITERS PER DAY
SURFACE IMPOUNDMENT DB4  GALLONS QR LITERS
UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE
UNIT OF MEASURE CODE UNIT OF MEASURE CQDE UNIT OF MEASURE CODE
GALLONS . . . ... . i r v e G LITERS PERDAY . .. .. . ... ...... V ACRE-FEET .. ... ....... . ..,.... A
LITERS . .. ..... e a e s L TONS PERHOUR. . .. .....,.,... D HECTARE-METER . ........ ..... . F
CUBICYARDS . . ............... .Y METRIC TONS PERHOUR . . . .. .. .. w ACRES . ... ... ... ... B
CUBICMETERS . . . .........00... c GALLONS PERHOUR . . .. ... ... ... E HECTARES .. .......... .. ...... Q
GALLONS PERDAY .. . ........... ] LITERS PERHOUR . ... . ... .. . ... H

EXAMPLE FOR COMPLETING SECTION Il {shown in line numbers X-1 and X-2 balow]: A faciity has two storage tanks, one lank can
hoid 200 gallons and the other can hoid 400 yailgns. The 1acikiy also has an incinerator that can burn up ta 20 gallons per hour.

B. PROCESS DESIGN CAPAGITY B. PROCESS DESIGN CAPACITY
L D{*cess FoR I | %cess FOR
2. UNIT 2. UNIT
i M| Eope 1 AMOUNT oF mea-| OFFSIAL |1 m| cooe MOUNT OF Mea-| OFFICIAL
N B|itrom fist . ) SURE oNCy [N B|ftrom sist 1. AMOU SURE v
E E{ abovel lspacify! fenter E E| abovel specify! {enier ONLY
R coda) R code)
xi1|s|otlz 500 G 5
xz2|rlo|3 20 E 6
Ti0|2 840,000 U 7
)O 8|4 840,000 G 8
-
3 )
2 10
ECL30 - 300 - ECY 030-31 Form 3 Rev. 2/84 PAGE 1 OF S CONTINUE ON REVERSE
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r- 1d from the front.

JCESSES [continued)
SPACE FOR ADDITIONAL PROCESS CODES QR FOR DESCRIEING OTHER PROCESS (code “TO47i, FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN CAPACITY,

102,

The 216-8-3 Main Pond (Main Pond) consists of the 216-B-3 Pond and the 216-B-3-3 Ditch. The 216-B-3 Pond, which has been in
_service_sipce 1945, currently covers an area of 35 acres (14 hectares) to a depth of 2 to B feet (.7) to 2.4 meters). The
216-B-3 Pond receives effluent from the 216-B-3-3 Ditch, which was excavated in 1970 to replace an eartier ditch. The
216-E-3-3 Ditch is approximately 3,700 feet ¢1,128 meters) long, 30 feet (9.1 meters) wide at ground level, & feet

(1.8 meters) wide at the bottom, and 4 to 8 feet (1.2 to 2.4 meters) deep. The 216-B-3-3 Ditch received most of its
dangerous waste from the 216-A-29 Ditch, which drained the Plutonium Uranium Extraction (PUREX) Plant chemical sewer line.
The 216-A-29 Ditch discharged into the 216-B-3-3 Ditch approximately 1,500 feet (460 meters) west of the 216-8-3 Pond. The

216-A-29 Ditch was shut down and interim stabilized in July 1991, N

The Main Pond receives waste water {primerily process and cooling water) from the PUREX Plant, the B Plant Complex, the
242-A Evaporator, and other 200 East Area units. Effluent in excess of the amount that the Main Pond is designed to handle
is transferred through 3 spillway to the 214-B-3 Expansion Ponds. The Main Pond received corrosive wWaste as a result of the
" regeneration of the PUREX Plant demineralizer columns (D84). Treatment of the waste occurred by the successive discharge of
acidic and caustic waste, which served to neutrslize the corrosivity of the weste before and upon reaching the Main Pond.

Residual corrosivity was neutralized by the calcareous nature of the Main Pond soil (T02).

L-five process design capacities given for waste process codes T02 [840,000 gatlons (3,180,000 iters) per day]l and D84

o 0,000 gallons (3,180,000 liters)) represent the Main Pond's proportional share (based on percolation capacity) of the

. hrocess design capacity of the entire B Pond System (which includes the 216-8-3 Expansion Ponds, & separate dangerous waste
Ttreatment .and disposal unit). At the peak of operations, approximately 22,000,000 gallens (83,280,000 liters) per gay of
pgtiquid was discharged to the entire 216-8-3 Pond System. Presently, approximately 1,500 gallons (5,678 liters) to

'ﬁ‘;cno gallons (22,712 liters) per minute of non-dangerous liquid effluent are being sent to the 216-B-3 Pond System.

W;~DESCRIPTION OF DANGEROUS WASTES

2 DANGEROUS WASTE NUMBER - Enter the four digit number from Chapter 173-303 WAC tor each listed dangerous waste you will handle. I yvou handie
dangerous wastes which are not listad in Chaptar 173-303 WAL, enter Lthe four digit number{s| that describes the charactesnistics and/or the toxic con-

(;‘ww"“ ol thoss dangerous wastes.

E. ESTIMATED ANNUAL QUANTITY - For each listed waste antered in column A astimate the quantity of that waste that wiil be handled on an annuai basis.
For sach characteristic or toxic contaminant antered in column A estimate the total annual quantity of all the non-hsted wasteis! that will be handled which

P that ch torislic or contaminant,
. UNIT OF MEASURE - Far each quantity entered in column B enter the unit of measure code. Units of messure which must be used and the appropriate codes

c
are:
ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE
7 POUNDS ....... P P KILOGRAMS . ... ... ... .. ......K
TONS . ... e T METRICTONS, ... ... ... ........ M

If tacility records use any other unit of measure for quantity, the units of Measure must e converted into one ef the required wats of measure taking 1110 account the
appropriate densiy ar specific gravity o1 the waste.

D. PROCESSES

1. PROCESS CODES:
For tistad dangerous wasta: For each listed dangerous wagte entered In column A select the codels) from the het of procuss codes contained in Section Il to
indicate how the waste will he stored, treated, and/or disposed of at the faciily.

For non-listed dangeraus wastes: For each charactanstic or toxic contaminant entered in Column A, select the codels) trom the list ol process codes contamed in
Saction Il to indicats all the processes that will be used 10 &lore, Uest. and/or dispose of all the non-listed dangerous wasias that possess that charaGlenslic or

toxsc contaminant,

Note: Four spaces are provided for entering process codes. |f more are needed: (1) Enter the first three as described above; (2} Enter "C00" in the extreme nght
box of Item 1V-D{1): and (3] Enter in the space providad on page 4, the line number and the additional codels).

2. PROCESS DESCRIPTION: 1! a code is not listed for s process that will be used, describe the process in the space provided on the lorm,

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN QNE DANGEROUS WASTE NUMBER - Dangerous wastes that can be described by more than one Wasle
Numibar shall ba described on the form as toilows: .

Salect one ol the Dangerous Waste Numbers and gnter it in ¢column A, On the samps line compiete calumns B, C, and D by estimating the totof annual quantity ot

1.
the waste and d g all the p 10 be used ¢ traat. store. and/or disposa of the waste,

2. in column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In calumn D(2) on that ling enter “inciuded with

sbove” and make no other entriss on that kine,
3. Ropeat stop 2 for oach other Dangerous Waste Number that can be used 1o describe the dangerous waste.

EXAMPLE FOR COMPLETING SECTION IV fshown in lins numbars X-1. X-2. X-3. and X-4 beiow/ - A |acility will trent and dispose of an estimated 900 pounds per year
of chroms shavings from laather tanning and linishing operation. In addition, the tacility will reat and dispose of three non-listed wastes. Two wastes aro corosive
only and thars will he an estimated 200 pounds per year of each wasie. Tho other waste is corrosive and ignitable and there will ba an estimated 100 pounds per yoar

of that waste. Traastment will ba in an incinerator and disposal will be in a landfill.

D. PROCESSES

L nbANCEROUS Si MEA-
n O|WASTE NO. B AT OF WASTE SuRe 1. PROCESS CODES 2. PROCESS DESCRIPTION
E - fantar codel :;dr:: {antar) fif & code is not entared in D(11}
« -lolsia 900 Pl Ir'0'slo' st T r

plojolz 400 el |7 o'slolalo] ' rl
x-z|lolo|o|1r 100 el [tlo'slolalo] T7 r
x<lolofo|z r'o'sinlel o] 1! r included with abave

ECL30- 271 -  ECY 030-31 Form 3 PAGE 2 %F-fl- CONTINUE GN PAGE 3
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Page 3 of 7

SUMBER fentarad from page 11

[wla[?]efe]efofo[sfe]s]7]
1v. DESCRIPTION OF DANGEROUS WASTES [continued)
D. PROCESSES
L npanGEROUS Sk MEA.
M pAN . ESTIMATED ANN :
N O[WASTE NO. EQUANTITY OF WASTE s 1. PROCESS CODES 2. PROCESS DESCRIPTION
E - (anter codal codal fentar! {if 8 coda is not anjered jn Di1}}
— T T [ L1 11 S )
' Ipjojof2 3,500,000 Pl | T02 [138? —_ Neutralization/Percolation
-2 [wiT]o|2 77,000 Y lY |y included with above
T (T T [T 1
I 1133 417,000 P To2 | D84 Neutralization/Percolation
T T T T [ T1
¥ IWIT{0] 1 18,000 P T02 | D84 Neutralization/Percolation
=Y XL AR B
+3ip0{o| 6 169,000 Yyl y included with above
Ty I O L
=)
s I I R
feu
e I N I I A
-]
NS O L AL
9
T T [ T T [ 711
! 1 L L
| A O R B B
12
S N N T
13
I R A B
14
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16
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17
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18
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20
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21
T T T [ 71
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DESCRIPTION OF DANGERQOUS WASTES [continuad]
[£. USE T11iS SPACE TO LIST ADDITIONAL PROCESS CODES FROM SECTION D{1} Ol PAGE 3.

The 216-B-3 Main Pond (Main Pond) received dangerous waste from two main sources:

(1) corrosive and toxic dangerous waste resulting from the regeneration of demineralizer
columns at the PUREX Plant, and (2} spills of dangerous or mixed waste at the PUREX Plant.
Backwash from the regeneration of the demineralizer columns was frequently corrosive
(D002) and sometimes contained toxic concentrations of chemicals used in the regeneration
process, including nitric acid, sulfuric acid, sodium hydroxide, and potassium hydroxide
(WT02). Spills at the PUREX Plant included hydrazine (U133), cadmium nitrate (WT01/D006),
and ammonium fluoride/ammonium nitrate (WTOl). Since 1984, administrative and engineering
barriers have been put in place at the PUREX Plant to prevent dangerous waste from being

discharged into the Main Pond.
-

"“The quantity of waste listed for DO02/WT0Z is an estimated annual quantity based on the
+#Main Pond's proportional share (based on percolation capacity) of the amount of corrosive
.-and toxic waste received by the entire 216-B-3 Pond System {which includes the

+916-B-3 Expansion Ponds, a separate dangerous waste treatment and disposal unit). The
ggiuantities of waste listed for U133 and WTQ1/D006 represent the Main Pond's proportional
-~ghare (based on percolation capacity) of the total recorded amount of hydrazine, cadmium,
nd ammonium fluoride/ammonium nitrate received by the entire 216-B-3 Pond System from the
time the PUREX Plant resumed operations in 1983 until the last known chemical discharge

occurred in 1987.

™o quantities of waste Tisted for U}33 and WT01/D006 include the water in which the
amicals ware discharged. Water makes up most of the weight of these discharges.

!

v, FACILITY DRAWING
All @nisling lacilitios st wichuia in the spaca provided on pays 6 a scale diawingg ul 1 Laolily {see arstractions fee imore dotadd],

vi. PHOTOGRAPHS
All axisting {acilities niust include photographs (oevel or ground-iavel] that claay datingsla all existing slrustures; existing slorage, Lostinant and Jisposal sroac; amnd
sitea of luline storage, LUsatmer or divposal sress (sog wsiructions for o vuradl.

This information is provided on the attached drawings and photos.
LOMGITUDE fdegreas rarnites, & saccopnds)

Vil. FACILITY GEOGRAPHIC LOCATION
LATITUDE fdegreas, mimites, & soconds/

viil. FACILITY OWNER

E A. 1 the lacility owner ls siso the facility operator as listad in Section VI on Form 1, “Gencral hilormation”™, place an “X™ in the box to the loll and skip 1o Section 1X
balow,

B. M the facility owner is not the facility oparalor as hisfed in Section Vil on Forin | complate the lollowing iterms:

1. NAME OF FACILITY'S LEGAL OWHNER N 2. PHONE NO. {aren code & no.
O S T O T N N R RS S SO S Nt T T S S A L L N I A U U A A S B AN SR B l ! I
H 1 i | ! [ ] 1 1 | L i 1

PR N S S T S TS NS S TSN SN WO N | | | 1 | S O | L1 1 L

4[. CI]T\'; OF[i T(I)W:l 6, ST, G._ZIP CODE
i

3. STREET OR P.O. BOX
T 1T T T T 1T 1

| I T T N | l
I N T S TS A WA N A0S UAN N NN NN SN N SN NN SN SUUN IOV N SR (N SN N SN S S S N N S N S '

IX. OWHER CERTIFICATION
I cartify under penalty of law thet | heve persenally sxamicrad sud am fqmilisr with the information subauttad in this snd alf strached documerils, and that besed vn
my inquiry of those individusls inunedialaty respansibie for obiainaig theYintormagion, | Lglieve thal the sulunitied ionnation is true, accuale, ard complota. | am
aware that there are sigriificant penaliies for subnutiing falsa itformation, inchplfing Ih/ wssitehty of fine arul inyieisonment,

;a;:snrmzu ar ry,::a} Hanager ( NATDRE / DATE SIGHED

Oi - agoner n {4 .

U.S. Department of Energy \%/ff’// (///7[/ (R e I - /2//2@
A //

SIG
Richland Operations Office
x 'RATOR CERTIFICATION s
y under pensity of law that | have personaily axeminad dzé' am faeniline with the :'rjﬁ')mmu'nn submitiad in (his and all attached docynents, st thar basad an

Jm’ry of these individuels l]nmwdiflaly responsilria for ebiéining the infermation. | beliave thas tha submitied inforimation is trua, accurate, and complata. [ am
] @ that thare ary signilicant pensities for submiltting falss informeatian, including the possibility of fine and imprisonmant,

NAME fprint or typel SIGNATURE DATE SIGNED

B-6

SEE ATTACHMENT
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X. OPERATOR CERTIFICATION

1 certify under penalty of law that 1 have personally examined and am familiar
with the information submitted in this and all attached documents, and that
based on my inquiry of those individuals immediately responsible for obtaining
the information, 1 believe that the submitted information is true, accurate,
and complete. I am aware that there are significant penalties for submitting
false information, including the possibility of fine and imprisonment.

%4%/ Vit iV Date/Z/[-'/{/}

Wher/Opératoréf/

ohn D. Wagoney, Manager
U S. Department of Energy
Richland Operations Office

Co-operator
Thomas M. Anderson, President
Westinghouse Hanford Company

B-7
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P~ orint or type in the unshaded areas only
! sa3 aro spaced for alite type, i.e., 12 cheracterfinchi. Page l Of 7

" : 1. EPA/STATE 1.D. NUMBER
3 DANGEROUS WASTE PERMIT APPLICATION [wTA{7Ts 3 ]ooToTa s [s]7]

"FOR OFFICIAL USE ONLY

APPLICATION | DATE RECEIVED
' _APPROVED fmo_ duy & yr.)

=

COMMENTS

i . FIRST OR REVISED APPLICATION

IPlace an "X" in the appropriate box in A or B below lm.rk one box onlyl 10 indicate whether this is the fist appiication you are submitting far your facility of a revised
..gaiicnion. It this s your first and you already know your lacility's EPA/STATE 1.D. Number, or if this is » revised application, anter your {aciiity's EPAJISTATE

Numbaer in Section | above.
. A. FIRST APPLICATION fpisca ann "X* below and provide the sppropriste date)

b D 1. EXISTING FACILITY fSee instructions for definition of "existing” facility.
i : Complote itermn bejow.}

! M pAY | | YR

\

|

\

1j0 8

GIEVTSED APPLICATION [pisce an “X " beiow and complate Section | abave)
l iy [X] 1. FACIITY HAS AN INTERIM STATUS PERMIT

L

[[] 2. NEW FAQILITY (Complata itam below)

FOR NEW FACILITIES,
MO_| DAY, L YR | paovIDE THE DATE,

] fima., dey, & yt! OPERA-
TION BEGAN OR IS
EXPECTED TO BEGIN

FOR EXISTING FACILITIES. PROVIDE THE DATE /me.
3 OPERATION BEGAN OR THE DATE CONSTRUCTION
{use the baxes to the isft}

, dey, & pr.
£8MmENCED

[[] 2. FacCILITY HAS A FINAL PERMIT

" My~FROCESSES - CODES AND CAPACITIES

BWFRROCESS CODE - Enter the code from the list ol process codes bulow that best describes sach process 1o be used at the tacility. Ten linus are provided tor entenrnyg
L=, cpdes. M more lines are noedad, enter the code(s] in the space provided. If a process will be used that 15 not wicluded v the hst of Codues below, then describe e
l« '?ocus imeluding its design cupucuvl n the space pravided on the (Section -Gl

13"“?!!0(:535 DESIGN CAPACITY - For esch code entered in calumn A enter the capacity of the pracess.
L“‘h AMOUNT - Enter the amount,

2. UNIT OF MEASURE - For each amount entered in column B(1), enter the code irom 1he list of unit measure codes below that describes the unit of measure used.
Onily the units of Measure that are listed below should be used.

PAGE 1 OF §
B-13

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
PROCESS CODE DESIGN CAPACITY PROCESS CODE DESIGH CAPACITY
orage: Treatment:
CONTAINER (barrel. drum. ete) so1 GALLONS OR LITERS TANK TO1 GALLONS PER DAY OR
TANK s02 GALLONS OR LITERS LITERS PER DAY
WASTE PILE 503 CUBIC YARDS OR SURFACE IMPOUNDMENT TO2 GALLCNS PER DAY OR
CUBIC METERS LITERS PER DAY
SURFACE IMPOUNOMENT 504 GALLONS OR LITERS INCINERATOR Tol TONS PER HOUR OR
METRIC TONS PER HOUR,;
Disposat: GALLONS PER HOUR QR
LITERS PER HOUR
INJECTION WELL D80 GALLONS OR LITERS
LANDFIL| [ 1:3] ACRE-FEET ithe voluma that OTHER [Use lor physical, chemycal, TO4 GALLONS PER DAY OR
would cover one acre 1o a thearmal or biologrcal treatment LITERS PER DAY
depih of one foot) processes Nnot ogcumng In tanks,
HECTARE-METER surface impoundments of inciner-
LAND APPLICATION DB2 ACRES OR HECTARES ators. Describe the processes in
QCEAN DISPOSAL jk: ] GALLONS PER DAY OR the space provided; Section IH-C.)
LITERS PER DAY
SURFACE IMPOUNDMENT DB4 GALLONS OF LITERS
UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE
UNIT OF MEASURE CODE UNIT OF MEASURE COCE UNIT OF MEASURE CCDE
GALLONS . et e r e G LITERS PERDAY . . ... .. ... .... v ACRE-FEET . .. ................. A
LITERS . e e L TONSPERHOUR. .. .. ........... G HECTARE METER ... ............ F
cusIc YARDS ........... e e Y METRIC TONS PER HOUR . . . ... . ... w CRES . . ....... ... . ... ..., 8
CUBIC METERS . . ... ....0.0ovunn. c GALLONS PERHOUR . ... ..... ... . E HECTARES ................... Q
GALLONS PERDAY .. ............ U LUTERS PERHOUR . . . . . .. ..., ... H
EXAMPLE FOR COMPLETING SECTION It fshiawn in line numbers X-1 and X-2 belowl: A faciity has two siorage [8nks, onu lank can
hold 200 gallons and the other can hold 400 gaitons. The tacility also has an incmerator that can burn up 10 20 gallons per hour,
8. PROCESS DESIGN CAPACITY B. PROCESS DESIGN CAPACITY ]
L U] cess T| oprrn Ul *cess FOR
2. UNFP L 2. UNIT
I M{ CODE 1. AMOUNT oF mea-| OFFCIAL |1 M) CooE OF mea. | OFFICIAL
N Bitfrem fist . i SURE onLy  |N B|tfram ist 1. AMOUNT SURE UsE
E E| abovel {specify fenter E E| above; {specilyl fenter ONLY
R codel R code)
-y o]
x-1ts|jaol2 500 G &
x2|Tiola 20 [
T|0 27,960,000 7
4 27,960,000 L}
3 g
4 1
ECL30 - 200 - ECY 030-31 Form 3 Rev. 2/84 CONTINUE ON REVERSE
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Cr ad fram the front.

JCESSES (continued)
+ACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESS [cade "T04%), FOR EACH PROCESS ENTERED HERE INCLUDE DESIGN CAPACITY.

102, D84

The 216-B-3 Exgansion Ponds (Expansion_Ponds) consist of three interconnected ponds called the 216-B-3A (3A) Pond, the
216-E-38 (38) Pond, and the 216-8-3C (3C) Pond, These ponds wefe constructed to receive the increased discharges to the
716-8-3 Pond System, which includes the 216-B-3 Main Pond (Main Pond} 2 separate dangerous waste treatment a disposal unit
as a result of the restart of the Plutonium Uranium Extraction (PUREX) Plant 1n 1983 and the d&goﬂﬂHSSIonlh? of_the Gable
Mountain Pond in 1987. The 3A Pond was placed inte service in October 1983 and remains in service today. Ihe 3A Pond
receives effluent from the Main Pond through a spillway in the dike separating the two ponds. A simtlar sp1llwaz allowed the
38 Pond, which was operational from June 1984 to May 1985, to receive effluent from the 3A Pond. The 3A and 3B Ponds each
cover an area of approximately 11 acres (4.4 hectares). the 3C Pond began operation in 1985 and is still in service today.
The 3C Pond was constructed b¥ excavating & feet (1.8 meters[ of soil over a 41-acre (16-hectare) surface area. A spillway
similar to the ones used for the 3A and 3B Pands conveys effluent from the 34 Pond to the 3C Pond. -

Waste water (primarily process and cooling water) from the PUREX Plant, the B Plant Complex, the 242-A Evaporator, and other
200 East Ares units is received b¥ the exgans:on ponds _through the Main Pond, The Expansion Ponds received corresive waste
. as a result of the regeneration of the PUREX Plant demineralizer columns (D84). Treatment of the waste occurred by the
i- successive discharge of scidic and caustic waste, which served 1o neutralize the corresivity of the wWaste before and upon
reafhiT zthe Expansion Ponds. Residual corrosivity was neutralized by the calcareous nature of the Expansion Ponds
soil ( ).
The process design capacities given for the waste process codes 702 [27,960,000 gations (105,840,000 Liters) per day] and D84
[27,960,000 galtons (105,840,000 Lliters)] regresen: the Expansion Ponds proportional share (based on_percolation capacity) of
i.fthe process design capacity of the entire B Pond System. At the peak of operations, approximately 22,000,000 gallons
" 80,000 liters% per day of liquid was discharged_to the entire 216-8-3 Pond System, Pfesgntl¥ approximately
Allons (5,678 iiters) te 6,000 gallons (22,712 liters) per minute of nondangerous liquid efttuent are being sent to

216-8-3 Pond System.

g : . . . . . .
~i-fonstruction was_begun on a new pipeline in 1990 that will allow waste water to bypass the 216-B-3 Main Pond and discharge
ijmglrectly to the Expansion Ponds.

H{y--DESCRIPTION OF DANGEROUS WASTES

A FANGEROUS WASTE NUMBER - Enter the four digit number from Chapter 17
oy -G SNGEFOUS wWastes which are nut listed in Chapter 173-303 WAL, enter the o

.taminants of those dangerous wastes.

‘8. ESTIMATED ANNUAL QUANTITY - For each listed waste antered in column A eetimate the quantity of that wasts that will be handled on an annual basis.
For each charscteristic or 10xic contaminant efitered in column A estimale the (ot annual quantity ol alt the non-listed waste(s) that will be handled which

possass that charscteristic or contaminent.
. €. UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Uinits of measure which must be used and the appropriate codes

-

3-9071 WAC for each listed dangerous waste you wiil handle. [t vou handle
ur digit numberis! that describes the charactenstics and/or the toxc con-

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE

KILOGRAMS . . . .. ... ... ... ..., K
METRICTONS. . ............. .. M

1f {acility records uss any other unit of measure for quantity, the units of measure must e converted into one ol the required wints of measure taking Hite account the
appropriate density or specilic grawty of the waste,

. D. PROCESSES
' 1. prOCESS CODES:
For listed dangerous waste: For each lisied dangerous waste entered in column A select the codeis) from the list of proceds codes contained in Seclion I to
indicate how the waste will ba stored. trested, and/or disposed ot at the tacility.

For sach charactaristic or toxic contaminant entered in Column A, salect the codeis} from the list of process codas contained in

For non-listed dangerous wastes:
§ that possess that charactenstic or

Saction Hi to indicate all the processes that will be used (o store, treat, and/or dispose af all the non-histed dangerous wasio
X contarmnant,

Note: Four spaces are provided for entering process codes. if more are needed: (1) Enter the first three as described abowve; {2) Enter *000" in the axtreme nght
box of ltam IV-0(1]; and {3) Entar in the space provided on page 4, the line number and the additional codelst.
2. PROCESS DESCRIPTION: If a code i not listed for 8 process that will be used, describe the process in the space provided on the form.
NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Oangerous wastes that can be described by more than one Waste
Number shall be described on the form ss iollows:

1. Select one of the Dang Waste Numb and anter it in column A. On the same line compiete columns B, C, and D by estimating the total annual quantity of
the waste and describing all tha procosses to be used 1o treat, Gtore, and/or dispose of the waste.

2.  In column A of the next line enter the othar Dangerous Waste Number that can be used to describe the waste. in column D{2} on that line enter "included with
sbove” and make no other gntnes on that line.

3. Repeat stop 2 for each other Dangerous Waste Number thar can be used to descnbe the dangerous waste.

EXAMPLE FOR COMPLETING SECTION IV (shown in line numbars X-1, X-2. X-3. and X-4 beiow} - A facility will treat and dispose of on estimated 800 poaunds per year
ot chrome shavings from leather tanning and finishing oparation. In addition, the tacility wilt treat and dispose of three non-listed wasies. Two wasies are Cotosive
only and there will be an estimated 200 pounds per year of ¢ach waste. The other waste is comosive and ignitabie and thare will be an estimated 100 pounds per yeaar
of that waste. Treatment will be in an incinerator and disposal will e in a landfifi,

D. PROCESSES

L npaNcEROUS S rl.JaElT
i B. ESTIMATED ANNUAL A
iy O|WASTE NO. QUANTITY OF WASTE Sume 1. PROCESS CODES 2. PROCESS DESCRIPTION
E jontar code) code/ fantar] fif @ code is not entered in D11}
¥ ‘lol&]|+4 " 900 P olslogel P T

olol2 400 P rolsln's o [ P
xz|lojejo|r 100 P ro's oleto] I t

T T [ i1 T ]

xX-4|D|loto12 ¥ o 3|0 8 ¢ includaed with above

ECL30 - 271 - ECY 030-31 Form 3 PAGE 2 OF § 4 CONTINUE ON PAGE 3



216-B-3 Expansion Ponds

- Rev. 0, 12/16/93
--,,_. inued tram page 2. Page 3 of 7

Pholocopy this page bafore complialing if you heve more than 26 wastes (o list.

\BER [entered from page 1)
~[7[e[e]o]ofcle[a]e7]

. DESCRIPTION OF DANGERQUS WASTES (continuad)

D. PROCESSES
% S¥ MEA.
L 1 pPANGEROUS ! TE .
N OWASTE NO. BQCANTITY OF WASTE aRE 1. PROCESS CODES 2. PROCESS DESCRIPTION
E " | fanter coda) code) fantes} fif @ code is not anterad i DI}
T T T T T T 11
' lplojo}2 117,200,000 p TO? ?8? ——t Neutralization/Percotation
%
2 wW|T|0}2 2,573,000 + + included with above
: | L L L
3ull{3|3 1,478,000 P T02 | D84 Neutralization/Percolation
L L L
LWiT|O| 484,000 P T02 | D84 Neutralization/Percolation
T MEEEELEEEERE )
sHbioloj6 149,000 Y Y included with above
5 N S R A B T
o
by
éus L [T [ Pl
&t
— U B R A S A O IR R
B
N N I O T IR
8
T T T T [ T 7] 711
) R Y S O R
T T T [T T 71
12
- A B N B I B
13
LA B N B R A A O
14
R L R B B
13-
T T T [ 1T T T
1]
T T T T [T
17
U S B O A B
"18
T T T T [ T T ] 71
19
) S B N R
20
i T T [ T T [T T ] 711
2
; [ I D N B O A B
| 22
r S A L L
23
: [ R D S Y S B A I
|
: T T [ T v 1 7T [ TT
Vi
26 T T3 1 71T [ 17T
|
ECL3O - 271 - ECY 030-31 Form 3 PAGE 3 OF 5 CONTINUE ON REVERSE
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_SCRIPTION GF DANGEROUS WASTES (continued)
JSE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM SECTION D{1) ON PAGE 3.

The 216-B-3 Expansion Ponds (Expansion Ponds) received dangerous waste from two main
sources: {1) corrosive and toxic dangerous waste resulting from the regeneration of
demineralizer columns at the PUREX Plant, and (2) spills of dangerous or mixed waste at
the PUREX Plant. Backwash from the regeneration of the demineralizer columns was
frequently corrosive (D002) and sometimes contained toxic concentrations of chemicals used
in the regeneration process, including nitric acid, sulfuric acid, sodium hydroxide, and
potassium hydroxide (WT02). Spiils at the PUREX Plant included hydrazine (U133}, cadmium
nitrate (WT01/D006), and ammonium fluoride/ammonium nitrate (WT01). Since 1984,
administrative and engineering barriers have been put in place at the PUREX Plant to
prevent dangerous waste from being discharged into the Expansion Ponds.

i-Fhe quantity of waste listed for D002/WT02 is an estimated annual quantity based on the

~Pypansion Ponds proportional share (based on percolation capacity) of the amount of

" aorrosive and toxic dangerous waste received by the entire 216-B-3 Pond System (which

fi¥ncludes the 216-B-3 Main Pond, a separate dangerous waste treatment and disposal unit).

< Jhe quantities of waste listed for U133 and WT01/D006 represent the Expansion Ponds'
based on percolation capacity) of the total recorded amount of

~proportional share (
ydrazine, cadmium, and ammonium fluoride/ammonium nitrate received by the entire B Pond
System from the time the PUREX Plant resumed operations in 1983 until the Tast known

chemical discharge occurred in 1987.

The quantities of waste listed for UI33 and WT01/D006 include the water in which the
smicals were discharged. Water makes up most of the weight of these discharges.

ACILITY DRAWING

“hn axisting lacilitios must includa in the spsce piovided on page G a scale drawing of the (acility {see msiructions lur more deiuil).

VL FHHOTOGRAPHS
A1 axisting lacilities must includa photographis (ueriel or ground fovell Lhal cloatiy dulineatla oll sxislinyg sluciuros] sxisting siorage, treslmont ond disposal arcey; and
sitas of lulive sturage, lraslinenl of Jdisposal sioas [sae N3iruciivns 1ot niro Jotaddd.

This information is provided on the attached drawings and photos.

WH. FACILITY GEOGRAPHIC LOCATION

LATITUDE fufagraas, iminuias, & seconds) L OMGITUDE [elopreas :E;rmn.-s & snconiisi

VIR, FACILITY OWNER

;B A_ I the tacility owner is also Lha lacility operstor as listed in Sectivn VIl un Furm 1, “General Indormation”, place an "X" in the box to W iefl and ship 10 Seclion X
Lelow.

B. ! the lacility awner iy not the facility operaior as listed in Saction VIl an Foun 1, complate the luluwing iloms:

1, NAME OF FACILITY'S LEGAL QOWHER 2. PHONE NO. furpa gudde & no.}
- rr 1 1Tl T 1 177 1 1 1 11T 7T 1T 1 T r T i 1 1 I3 - T 17T T 1 I T T T
! 1 i | | 1 1 | I T | H | N U B B I | 1 | S I S SN | I N DR B B | 1 1 ] 1 11 1
d. STREETOR PO, BOX A, CITY OR TOWN 5 ST, G, ZIP CODE
T T 1T 1 I i i LI 1 T LI T T 1 T T T T T 1 1 1 T T T T 1
3 1 i ) - S | 1 ] 1 .1 L1 1l | 11 | 11 i i S I S| 1 1 1 1 1 i

“IX. OWNER CERTIFICATION
| § cartily under panaity of lew that | have pocsonally axamined and em lemiiar with the information subinktted it this amd sl attachad documants, and that based on
" nry inquiry of those individuals immediately responsibie for abitaining tha iformetion, | beliave that the stbnntiod infornnation is lrzs, accusie, and compisle. | s
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1 certify under penalty of law that I have personally examined and am familiar
with the information submitted in this and all attached documents, and that
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The Liqufd EffTuent Retention Facility (LERF) is being constructed under
interim status expansion in accordance with the Washington Administrative Cade
(WAC) 173-303-80S "Interim Status Permits.” The LERF will provide interim
stoyage nf mixed waste process condensate effluent from the 242-A fvaporatnr
antil traatment is available for compliance with the dangerous waste ’
requlations for disposal.
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The LERF will recieve and store mixed waste process condensate effluent from
the 242-A Evaporator until treatment is available. The mixed waste process
condensate effluent will be requlated as a dangerous waste under WAC 173-303.

The mixed waste process condensate effluent will be regulated as a dangerous
waste due to the presence of spent nonhalogenated solvents (FO03 and FO05) and
for the toxicity of ammeonia (WT02, toxic state-only dangerous waste). -

The estimated 4Annual Quantity of Dangerous Waste of 716.975.200 pounds per
year is based on approximately 26.000.000 gallons of waste, or the total
capacity of the four ¢ells in the retention basin,
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X. OPERATOR CERTIFICATION

[ certify under penalty of taw that [ have personally examinad and am
familiar with the information submitted in this and all attached documents,

[

é%g and that based on my inquiry of those individuals immediately responsible

g4t for obtaining the information, | believe that the submitted information is
K true, accurate, and complete. | am aware that there are significant

?Lf penaities for submitting false information including the possibility of fine

Tt and imprisonment.

P2

?"’ %/ /c/ﬁ gl 9/

wdér‘Uperator Date
ohn D. Wagoner, Hanager
/U(S. Department of Enecgy
V/h1ch]and Operations Office

Co-operator
Thomas M. Anderson, President
Westinghousa Hanford Company
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LIQUID EFFLUENT RETENTION FACIL"ITY

UNDER CONSTRUCTION

46°33'42.33" 90060637 - 1CN
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oEr codes. if mom ines e nesded, -m-rth- codeis) in the 1pece provided. H a process will bo uud that is not included n the lat of cod

,{:"-..‘ procass lincluding Rte desig ) i the space provided on the (Section Hi-C).

™ -

,%..El‘: PROCESS DESIGN CAPACITY - For sach code sntersd in column A eniler tha capacity of the process.

"

" 1. AMOUNT - Enter the amount,

;":—.r:

[F™ 2. UNIT OF MEASURE - For uc-h amount snisred in column B{T), snier the code from the list o Unit Mmessure codes beiow that describes the unit of Messurs used.
Only the units of measuse that are Naled below shouid be used,

PRO- APPROPRIATE UNITS OF PRO- APPROPRLATE UNITS OF
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS
PROCESS CODE DESIGN CAPACITY PAOCESS CODE DESIGN CAPACITY
Oage: - Traatmant:
CONTAINER (berrei, dium, etc) SOt GALLONS QR LITERS TANK TN GALLONS PER DAY OR
TANK S02 GALLONS OR LITERS LITERS PER DAY
WASTE PILE 503 CUBIC YARDS OR SURFACE IMPOUNDMENT ToZ GALLONS PER DAY oR
CUBIC METERS LITERS PER DA
SURFACE IMPOUNDMENT S04 GQALLONS OR LITERS INCINERATOR TO3 TONS PER HOUH o)
METRIC TONS PER HOUR;
Disposai; GALLONS PER HOUR OR
LITERS PER HOUR
INJECTION WELL D80 QGQALLONS OR LITERS
LANDFILL Da ACRE-FEET /the voiune that OTHER (Usa lor physical, chemical, TO4  GALLONS PEH DAY OR
woukl cover one scre 10 & thermal or biakogical teatment LITERS FER
th of one foot) procasses NOTL OCQUITING N tanks,
HECTARE-METER surf ace inwou'ndm-ml of nciners
LAND APPLICATION D82 ACRES OR HECTARES astoes. D in
QOCEAN DISPOSAL D83 GALLONS PER DAY OR the wpace provided: goc‘hnﬂ -C.)
LITERS PER DAY
SURFACE IMPOUNDMENT D84 QALLONS OR LITEAS
UNIT OF UNIT OF UNIT OF
MEASURE MEASURE MEASURE
UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE CO0E
GALLONS. .. ......viiivnianau [¢] LITERS PFERDAY . ... ............ v ACRE-FEET . . . . ...... .. vnenn A
LITERS ., . .. .. iiin e i ianans L TONS PERHOUR. . . ... ...... ..., b HECTARE-METER ............... F
CUBICYARDS . ................. Y METRIC TONS PERHOUR , .. ... ..., w ACRES . . ......... ... B
CUBICMETERS .. ............... [+ QALLONS PERHOUR . . . . ... .. ..., E HECTARES . ................... Q
GALLONS PERDAY . ... ........., u LUTERS PERHOUR . ... . .......... H

EXAMPLE FOR COMPLETING SECTION It (3hawn i ine numbers X1 and X-2 bemwi: A /acility has (wo 3ore raga tanks, ane (ank can
Aokt 200 gakons and the ather can hoid 400 gailons. Thae facility siso has an incinerstor that can bum up o 20 gailons per hour.

A pRG. 8. PAOCESS DESIGN CAPACITY ala Po. B. PROCESS DESIGN CAPACITY
; FOR P FOR
L ul cess . UNIT L u| cEss . UNIT
i M CODE & ia.| OFFICIAL |} i GEBe i ia| OFFICIAL
N B\(from st 1. AMOUNT SURE usg N 81 mrem ise 1. AMOUNT SURE us
E E\ sbovel {apecity) anter ONLY E £| above (apecify) {antar OnLY
R code) R cocel
J —
x1|slol2 500 Ic T 5
x-21ri10(32 : 20 '3 .
01 216,000 | u a
. Islo]2 2,010,000 | e s
3(Si011 39,600 G 429
4 1o 1
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“=ntinued from the front.

ROCESSES [GOﬂ_"l_k“dl
«. SPACE FOR ADDITIONAL PROCESS COCES OA FOR DESCRIBING OTHER PROCESS {code “T0M"'), FOR EACH PROGESS ENTERED HERE INCLUDE DESIGN CAPACH

101, 02
The 200 Araa Effluent Treatment Facility (ETF) is being constructed 1o treat and store process concensate from the .

- e Liqui ffluent Retention Facility, and sibly other Hanford Facility waste that falls within the
igetog:.g?r:ég:ﬁt:b‘femuukqutdtﬁc ETF. The ETF is locatqd'iq thgot.\ortheas: corner of the 200 East Area. The treatment
process includes filtration, pd adjustment, ultraviolet oxidation, hydrogen peroxide decamposition, naﬂfigatu:m6 reveqfr"s‘e
osmasis, ion exchange, effluent quality verification in. tanks, evaporation, concentration, and thin film drying (TO1), e
treated effluent §s sfored in three verification tanks (502) and sampled to determine if the effluent meets re?mred
discharge standards. When the effluent meets the discharge standards as established by the regulations, the effluent will be
discharged to the soil. If the sample analysis of the eftluent in the verification tanks does not meet the discharge
stendards, the effluent will be sent back through the system for further treatment.

is designed to treat a maximum of 150 gallons (568 liters) per minute or 215,000 gallons
Iﬁ?fﬁ?ﬁ'ﬁ?ﬁ.—??ﬁﬁ?'a;. ?hg tank storage is designed to store a maximum of 2,0?3,000 gallons (7,510,000 liters).

s01 )

econda & stream is generated duri ration of the ETF. This secondary waste is concentrated into & powder,
éo:uinorli-;e:?":m trmferrgd to the Cmt?gl aste Complex for storage while disposal options are evaluated. Other mixed
waste generated and containerized during the operation of the ETF includes dewatered spent besd resin, spent membranes & spent
hioh-o?ﬂcinnc. particulate air carcridges, spent filter elements, spent activated ca cartridges, and spent ultraviolet
lamps. Nonradicactive erous waste includes chemicals used in the various processes. This nonradicactive dangerous waste
d,g containerized and trangferred to the 416 Nonradicactive Dangerous Waste Storage Facility.

Thié container storage area is designed to store a maximum of 39,500 gallons (150,000 liters).

2
&
P

I ~-DESCRIPTION OF DANGERQUS WASTES

A, SANGEACUS WASTE NUMBER - Enter the fowr digit number from Chapter 173.303 WAC lor sach dsted dangerous waste you will handie. I you handie
i "'?:Z‘muo wastas which are not Bsted In Chapter 173-303 WAC, sntar the four digit numberis) thet describes the charagteristios snd/or the toxic Son-
snts of thoss dangermous wastes.

ESTIMATED ANNUAL QUANTITY - For sach lsted waste enterad In column A sstimate the qusntity of that wasts that will be handled on an snnual basle.
- wach charactatistic or chh contamlna:xt antered in column A astimate the lotal sanousl quantity of ofl the non-Neted wastais) that will be handled which
p that ch riatiz of contaminant,

C. UNIT OF MEASURE - For sach quanilty sntersd in column B enter the unit of messure code, Units of messws which must be used snd the appropriste codes
we:

ENGLISH UNIT OF MEASURE COO0E " METRIC UNIT OF MEASURE COPE
POUNDS ... ................. P KILOGRAMS . . .. ............... K
TONS ... ... ... ... ... ..o T METRICTONS. .. ............... M

It Iu:ll? tecords use any other unit of messure for quantity, the unita of measure must be converted intg ane of the raquirad units af measurs taking Into sccount the
sppvupriate denaity or spacillc gravity of the wasts.

0. PROCESSES
1. PROCESS CODES:

For listed dm%:oul waste: For sach isted dengerous wests entsred in coiumn A selact the cadeis) from the ket of process codes contained in Section lit to
indicate how waste will be stored, (reated, snd/or dispased of at the facHity.

For non-listed dangarous wastes: For ssch charactenistic of toxic contaminant sntered in Cokwne 4, select the codeli) from the Hat of process codes contained in
mbﬂ “'.l;‘:\ﬁhﬂ' &l the processes thet will be used 10 store, treal. snd/or dispose of all the non-istsd dengemous wastes that passess that charsctenistic or
cont. ant,

Note: Four speces ars provided lor sntering process codes. If more sre nesdad: (1) Enter the ficet theee s described above: (2} Enter "000" ky the extreme nght
box of tem IV-D{1); and {3} Enter in the specs provided on page 4, the ine numbar snd the additionsl code(s).

2. PROCESS DESCRIPTION: i & code is not Neted for s process that will be used, describe the process In the space provided on the fom.

NOTE: DANGERQUS WASTES DESCRIBED B8Y MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that cen be described by mar than one Wasts
Number shall be describad on the form as follows:

1. Select ane of the Dangergus Wasts Numbers and enter it in column A, On the sama #ne complete columne B, G, and D by satimating the tatel snnual quantity of
the wasta and dewcribing all the procssses o be used o treat, store, and/or dispose af the wasta.

2. in column A of the next line snter the other Dangerous Waste Number that can be uted (o describe the wasts. In cofumn D(2) on that ine snter “included with
above” and make no other sntries on that line.

3. Repeat stap 2 for each other Dangerous Wasts Nutnber thet csn be uted to describe the dengsrous wests.

EXAMPLE FOR COMPLETING SECTION IV /shoven in line numbery X-1, X-2. X-2. and X-4 betawl - A {eciity will treat end dispase of sn estimated 300 pounde per yeass
aof chwome sha ¢ from lssther tanning and finishing operation. in sddition, the facliity will trest send disposs of these Non-istad westes. Twao wasiss 4w comosive
only and thers be an estimated 200 pounds per yesr ol ssch wasts. The other wasts is coffasive snd wgnitable snd thars will be an wetimasted 100 pounde per yesr
of that waste. Treatment will be In an inclnerator and disposst will be in a lend (i,

D. PROCESSES

LN AuaAs'nousg 5E MEA.
i 8. ESTIMATED ANNUAL -
y O|WASTE NO. QUANTITY OF WASTE SURE 1. PROCESS CODES 2. PROCESS DESCRIPTION
£ 1 ipnter cade) codel {enter! % » coda /s nor entered in DI1}}
~.1k{ois|e 900 Al [rlo'alo’stal T [ 1T
x2)|o|ojo}z 00 Pl I7'0'a[o'alop | T L
x3{o|e|o|r 100 Al [rTaT2]o’s'a] g_a}; t

il
«¢jo{olo]2 rlotslp'sof ' inchuded with sbave
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MBER (enterwd from pags I}

lrjajo[o[o]o[u]nja[ﬂ

ATION OF DANGEAOQUS WASTES {continuad]

0. PROCESSES
w‘é‘nous grﬂ%‘f
\STE NO. B ANy OF wastet SuRe 1. PRDCESS £ODES 2. PAOCESS DESCAIFTION
ter codat code) {entar} {f 2 gade (s nat enteced in D(1)}
| = T T 1 TT 1 T7
010{1 657,935,000 PL_{ T0] SRS SOV W Treatment - Tank
I H ]
010(2
T T T T T TT7
010}3
10 A S S M
01014
T T T T T T
o_t%s Y
T T T T
Tiat? Y Y Included With Above
£ar TT T T T T
01043 67,094,000 Pt { SO2 Storage - Tank
i T T T T T T T T 77
02
i T 17T 1 1 7 1
0)813
T T T+ T -
11014
L3038 A O O D L
1o - Y
T R A R N A
0f ¢ Y Included With Above
I I B R I
011 4,380,000 P 501 Storage - Container
T T T 1 T T 117
o2
T T T T T T T TT
813
T T T T 7T T
01 4 N
N T T T T T TT
Hs
L1 O A R
)
A0S S AR O I AR SR
7
M T T T T 71T T 7TT
8
T T T T T T T
9 -
T T T T T T T
0
T T T T T 7 [T
{ .
T T T
' T T T T
B-35
Y NT T T T Y
ECY 030-31 Form 3 CONTINUE ON REUEReE
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Continusd from the frant.

"', DESCRIFTION OF DANGERCUS WASTES [contnued)

e e e— — e ———————
USE THIS SPACE TO LIST ADOITIONAL PROCESS COOES FROM SECTION DIt} ON PAGE L

The ETF treats and stores process condensate from the 242-A Evaporator, and the Liquid
the Hanford Facility. The effluent stored in the verification tanks for sampling is

regulated as a dangerous waste because of the passible presence of spent halogenated and
nonhalogenated solvents (FOOl through FO005) and for the toxicity of ammonia (WT02, toxic

solvents (F001 through F00S), and toxic state-only extremely hazardous waste (WTO0l).

The annual quantity of waste listed under item IV.B was calculated using an operating
schedule of 365 days per year. This calculation was done to provide a maximum annuai
estimated quantity of waste that might be treated and stored by the ETF.

25

. FACILITY DRAWING
Al axicting fadilities must Inciude In the spece provided on pege 5 & sosle drawing of the lacility (see instryctions for more detad],

Effluent Retention Facility, and possibly other dilute aqueous waste streams generated on

state-only dangerous waste). The seacondary waste stream is regulated as a dangerous waste
because of the presence of characteristic waste (D0OOl, D002, and DQO3), toxic constituents
(Doo4, D005, DOO6, DOO7, DoO8, DOO9, DOlo, DO, DOls, DOl9, D022, DO28, D029, 003G, D033,
D034, D035, DoO3&, D038, D039, D040, D041, and DO43), spent halogenated and nonhalogenated

VL PHOTOGRAPHS

sitae of Future storage, Uestmert or disgoesl weee (sse naguctions lor merm detadl.

All axisting (saliities must inciuds photographa [sensl of ground-isvel} that sisarly deinssts o exieting Ftructires: sxisting 1torsge, onud d ] ae; wnd

VI, FACILITY GEDGRAPHIC LOGCATION Trus intormation 18 orovided on the attached drawings and photos.

LA LON rnu‘u.'i.mm

Vill, FACILITY OWNER

B. It the {aciity ownar is not the Taciity operetor ae Exted in Section VIl on Farm 1, complete the {ollowing items:

[X] A. It the tecility owner it siso the faciity operstor ss Seted in Section VIl on Form |. “Genersl information”, place #n *X” in the box to the laft and skip to Seation X
baigw, '

|
|

lgﬂﬂﬁmwa— 2,0
| S S S e Sl B B I S S S e 7 T T T T T T T T T T [ [
[ W U S TR R SN U VN SHURS S WL WL YU SN SN SO TR S0 VA S WS W Y SN SN S UL SOONE S WO VU S O WS S G S 4 !
T%EEI’OR 2.9, 20 4 _CITY OR TOWN 5, ST, - R4l
T T R e e T T T T T l
(S S S N N NS NN S TS N WS A T S SO SN T N S TR S N S N S A N A SN N S SO 2

l’u QWNER CERTIFICATION

there srw sxgnificent p-nmuu for womrma faise int, bty of fina snd imprisonmant,

m;.nwgfhw:hor}hcwmmlndmfmmmcnimumaumdnrm-uvdtlnwddmv-vu and et desed oy MY
Inqmofmon..... “‘fot & thontmmn | badlgva that he sudmited information (s oue. , and ok I am aware that

John 0. NWagoner, Msnager /
g25/43
OPERATOR CERTIFICATION

NAME (print or 1ype) . DATE SIGMNED
U.S. Department of Energy
Richlard Operations Jffice

iy under pmdrvofbwth-rlhcwpmn)rum"@mfmwm.ntmr‘(bnwdhmhmddamdw- s et Based on
(wriquiiey of those indhviduails r,mnfmtbn 1 batigve (el e SUBMVITEd inforrmetion ia rse. SRS, snd cormieta, | am aw

tharw are ssgnificant panaities for Mg laiag hfam-m x v o bafty of fine end imorisonment.

—

-

NAME (print or typel SIGNATURE DATE SKOINED

SEE ATTACHMENT i B-36

ECL30 - 271 - ECY 020-31 Form 3 PAGE 4 OF 5 CONTINUE ON PAGE §
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_NGTE: Pratocopy this page befors compiating if you have mora than 16 waatas to liat.

200 Area Effluent Treatment Facility

DOE/RL-93-74, Draft A
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NUMBER (sntered from page 1}

Al7ie]afofoote]s]e]7]

| 7. DESCRIPTION OF DANGEROUS WASTES (continuad)
D. PROCESSES
L nbandEroy GF mea.
N O[WASTE NO. PRUANTITY OF waSTe" v 1. PROCESS CODES 2. PROCESS DESCRIPTION
E jantar code) code} {antar] {if # cade (s not gnterad in DI1))
1 A T T T T T T T R
Dloi2 4,380,000 p S01 Storage - Container {cont.)
BRI [ RS ]
2 |Djoj2la (cont.) -
Y 1 1 [ R}
310109310
ifi [ 11 |3R
4+ D10j313
T11 [ i} IR
01314
It IR T1F i T
81318
3 171 T T T N
013;6
Pl T8 1T Tl
D1013|8 -
{ 11 {1 Ut
01{319
Iy ] 11 T T T
ploldio
- | [ T i
0]4i1
. T T T T T T 1T
210101413
TwWi P T 1R [
123F101071
Il T T [ |
“IF10)0)2
B T 1 T T
'S Flolol3
RER R
e IE0|0l 4
T T 1 T
‘7 IF{010]5
T [ [ I
8 W{Ti0f1 Y Included With Above
T [ 1R} [
19
[ I T [l
0
" t 1 1 o117 1T
Pl [ i Tt
12
T T T I IR
3
i | [ T
1
= T T 1 | 17 T T
5
; TT T T T [ B[ T 7
UA0- 171 - ECY 030-31 Form 3 PAGE 2 OF § CONTINUE ON REVERSE
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P OR CATION

I certify under penalty of law that [ have personally examined and am familiar
with the information submitted in this and 'all attached documents, and that
based on my inquiry of those individuals immediately responsible for obtaining
the information, ! believe that the submittad information is true, accurate,

and complete. I am aware that there are significant penalties for submitting
_ false information including the possibility of fine and imprisonment.

/Qétﬂﬂﬁw 8’/%/7)

Owngr/Operator i - Date
Jogh D. Wagoner, Manager

U.S. Department of Energy

Richland Operations Office

%«%&w 725/5 3

Co-aoperator " /Date
Thomas M. Anderson, President
Westinghause Hanford Company

B-38
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Liquid EfMueat
Retentlon Fullll;l

141-A Evaporaloer

Block Flow Diagram

200 Area Effluent Treatment F:acﬂlty

A : Hydrogen emave
Surge | Filtration P Ultraviolet P pH > P{rongde M Tiltrati ::. aded
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- 200 AREA EFFLUENT TREATMENT
FACILITY
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aa Eflyent Treatment Facility
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el SPUR AFG Wiipund FUF S YIRS, L8 12 ey 4wtk

p— L EPaA/STATE 1.O. NUMBER

3 DANGERQUS WASTE PERMIT APPLICATION wlalz!alelol glglglgiﬁry‘

| FOR OFFICIAL USE OMLY

AL IO ?"-’AEEL i - ]
1L, Fllgl' QR W_S_Q APPU_QA_'IJON
Pl a5 ~X™ 1 it alirairEte Box i A oF § baee Gourll eow Se eniy} 45 ovilinaid sty Taig i Che Arel speth vou are .y yYeos N s
.y frwt a— you e your ey’ s EP A STATE LO. Mestebay, or o TS w & Mvaigdl aQPAGEaen, stey your sty § PAJ STATE LD, /amttwr @ Sects | sbeva
1A TREY AP EIATION (iaes an T St S et Vot apueturu® ShN)
D 1. EEETE P ACRITY (Sew - - MmiBy m 2. MW P ACRITY (Campesey sums Swspe
Culmghoums dinlt Sriinion.)
- PO W FACEITR S,
yvece Tral (A TR
[, POR OIITIN P ACEITDR, FTvcs Thet DT iove. sy 4 ot ; { . awr. § O
| | | O TGN Ay CON Thall G T COMETIEC THOR COMMMBECIED | } | | TIC SlGlam ON 13
'] (e oy Snmey o i s} s EXCTED 1O andme
TR ATVSE APPUCATION (aeess as — 1 bare ot 3 ]
Gn.-mm.mmsnrul-—w E:.nammn-q.m

L PROCESSEY —- CODES AMD DESIGN CAPACITIESR

A PROCESE COOE — Eavar i apts fram W i of DronEas Coge Deilow (A beal desariiae snch iWeasad 18 B0 uaed a1 The (eailty. Tas WSes are oriveied i entarveg Chass. || mary
S are owrer T (s} = P epmte Svweehed. | 5 pricaes well by coal St (8 G akapad 9 Y0 el OF COSE MW, (hen SREAMDE VG ITELEL (CRAIRG B SN
atghpeury ) 8 Sve apedt proveiel on v (Soggiee S-C)

5 PROCESS OGN CAFPACITYT — Sar aoal cdedd &t dre I Chrinim A Aster Yuy Chgeppity of Tee grossen.
1. AMOUMT —= Eater $% ammemst,

. U OF WMEADURE — Aoy sowh ameust estorad W oot § 1), entlr it CEE Sl T N of wul Seliare Ohded DelPw Tl 1P wmd of ® epnd. Ondy the wets of
aenenre el e Laidel Dty vt 0O wesd.
e APPROPRIATE UNITS OF g APPROPRIATE UMITS OF
e MAASUNE FOR PROGESS cEnS MEASUAK AOAR FAOCESS
raoci 8 cood DEIIGN CAFACITY PROCE I o DESIGN CAFACITY
Shernpm Tromisss
CONTAMER (Jiovol dnun, e ) k) AALLOMS OR LUITERS TAMNK TOY GALLOMEG FER DAY OR
e = oo —e . ma e ey cn
-, k4 on SPOUNDMIEN
LQ.‘I'IH..I an CUmC m. on - r 3’;'“ AT o
OUNOENT i oun
R A 304 GALL Gl OA UTERS ecpaRA WETPG TOME PER HOUR:
Dingapans GALLCING PER nOURA OR
IMJECTCOM WELL oed GALL QWS OR LITERS (Una tor LITERY PER HOUR
LAMDIFLL M op—— OTVER (Uga pivyeannd, Shaencal,
o8 -‘-'-—“:'Ha - - % To4 GALLOMS PFER CATY OR
m‘% DITSAEan Adl ORIy N {arvLa. UTEAS PER DAY
LAMD APWUCA TION oaa ACTES OR MECTARES PRI P § O Wt
CCRAN DEEPOAM, oAl GALL OME PEN DAY OR stor. Denarie inS groveness &
UTERS PER OAY T shees grovebitt Secias -C)
o84
T o T O
L LAY
cxoou L T cona__
e et
T vECT A AT
c ACHEY
PORCTAREE ..ot i e ae

EXAMPLE FOR COMPLETING SECTION It (ahowe it livw tunoers X-| and X-2 Bevow): A (aciity has 'wa sforage (snkd. done |AME 2am I
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505 - The 600 Area Purge Water Storage and Treatment Facility consists of six
above ground 1,000,000 gallon miscellaneous units, with a combined total capacity of
6,000,000 galilons. These units are located in the 600 Area, north of the 216-8-3
Pond. The purgewater storage and treatment miscellaneous units are used for interim
storage and treatment of purgewater generated from the groundwater monitoring wells
located throughout the Hanford Site. The purgewater is generated when a groundwater
monitoring well is developed or groundwater samples are obtained. The purgewater
from a groundwater monitoring well is transported by tank truck and pumped directly
into the 600 Area miscellaneous units.

104 - Treatment of the purgewater by evaporation is carried out in the six
600 Area miscellaneous units. Approximately 14,000 gallons per day of purgewater can
be treated by solar evaporation based upon the evaporation rates calculated for the
Hanford Site and assuming all six miscellaneous units are in use.

Iv. DESCRIPTION OF OANGEROUS WASTES

A DANGEAOUS WASTE NUMBER — Enter ihg fow digil numpar trom Chapier 173-303 WAC for sech listed dangerous weste you wiil handle. it you handie

dANQerous waStes which are not listed in Chapter 173-3J03 WAC, enter the fow 319l number(s) that describes the cheraciensucs nd/or the iaxk con-
1amenanie al NOBS ASAGEOUS wasiss

ESTIMATED ANNUAL QUANTITY — For eacn lsted wasla eniareg in Col A e ihe Iy of inat waste thal wil De handied on an aanual bams,
For sach cHarscienstc ar (0X1C CONAMASAL eniered i COlumn A ssumale the 10tal annual quantity of all the non-—listed waste(s) that widl be nandied winch
possess (NAL CRArACINSNC Of Contamnant.

uNIT OF M!ASUH.! — For sach quaniny entered in cot B entar the vl of mesauwre coda. Unis of Meagsure which mual be used and the soonorigle codes
are;

ENGLISH UMIT OF WMEASURE CO0E METEIC YNl OF MEASURE cCoot

[ T T 3 L NILOGHARS . .. . . .. K
M Inciily ToSOMdS usd any othes il of Maasure HF GUeRINY, [Ne WAy O MEAIE MUSI DO CORYENSE WO Ohd Of TRE EQW &I WAHE o Messure IENMG D scCouw the Jpprownate des:
ey of specie Qrawly of the waste,

0. PRocsasel

1, MIQCESS CODEN:

For nted dangeious Wester For sach Hited Jengerous wakis eutsisd v COlVRA A $aHat 1Re SOON) FOM the Sal of Drocess codes cOMAMad v S0cion Bl 10 thcale Now NG
wane wal DO siored, Ueated, And/Of MADOS &0 O 2L TG ICHNy.

For non—lisied danyarous wasisw: For ssch of 1oKe od wt COwuna A, peslt (R Coded{s) Nom the et of roceas cosas comamed in Secton i
10 et e ol Ihg DrOASE 208 NEL wail Do e ad 18 siora_ Itael, 4 o G ol all the Aon S JaAgarous WRSE4E (Rl D o thal or 101

Nale: Fow -“e pr tar g o codes. H mors sie Avsdaed: {1) Emer 1he twel three 0a described 400ve: {2) Emter "000" in ilve sntterin NOM Bas of e
I¥V-DL 1); 2@ (]} Exrar & Ko S0SCE Brovated O% Daqe 4. 1he we Number SAd the Sddvixmas codeda).

2 PACCESS DESCRIPTION: 1 8 coue 10 it R81040 10F § DrOCE RS INGY woll BE vodd, JERCIDY Ihe DFOCe S W (NG 80SCS OrovIad On tha form,

NOTE: DANGEROUS WASTES DESCEED AY MOAE THAM ONE DANGERQUS WASTE MUMBER — Dasguous wasise RSl can 5@ descrued by more than oms Wesle

snat be o tha lorve 45 rodlgwal

1. Sstect one of ine O Wasie E anil eniar o A column A O IRe same Y comolele tommng B C, aad O Dy sanmanng Ive (o1 sanusl quasmy of Ine
wasiy S J0srDg 4t (NS DFOCOESSS 10 D8 weed 10 WEBL, JIOME. AN/ OF TRPOES O (e wome.

2. in cohewd A O e Aeal IMme sntav (Re Dihas Oang: wWane hal <an O uewd 10 JascPl4 Me wipie. I colume (2] on that ne emer "NAEIded wift sDOve "’
ARG MRS Nd arhar SRiliEE O INAT D,

1. Aepeal sieg I ior sach OINe DJangerous Wagia Hentel TNET CAR DS uBAT 10 GEMCIIG0 (NG CAnQuOus waME,

EXAMPLE FOR COMPLETING SECTION IV {3houn o3 iong nemowrs X-1, X-2, X-) and X<d Quiow) — A Ingabty wuil traat sng of an 200 per yaut of chrome shav
wes Ham ana G Q0N §1aR, I SOORWA . [N 1ECY wuil 88t 8A0 HIaSASE G IWES NOA —LElE0 wESISs, Two 208168 diy COrfQeve OAly gad [Rery wall Be An S9IWRAIoE
200 Dounas par year o ssch wiils. The oifer wasis 14 COrroms e snd QAR ADIY 4RE [Nery wul On ad sslumgten 100 DEUNOS Dar yoar Of (NGI wasle. Tresiment wil DO ¥ 8 MCHeraior sna
@eROaal wul B M & Iandhil

t
1

]
€

L]
a WASTENQ. .

| C Ut 0. PROCESSES

DABGEROUS 0. ESTIMATED ANMUAL OF uta-

QUANTITY OF waSTE

1. PROCESS COOES i L MROCESE DESCAPTION
Lo ¢ ——; |

[ id & come 10 ant orgrom o DI V1)

X K054 900 e oD O

! i l ) 1 ! ' 1 ' ' ! ' ' ’ !
X.2 Dot 2 400 i'p TOJD VYO w |
‘ :

X5 D00l 100 P TUID S0

XN Duyo 2 S TO0oJ1D 3-0, ‘ ‘ incivded with above

ECLX 1Py ECT 030-31 Foem 3 PAGE 2 OF § COMTINUE OMFAGE 3

B-46




FLOGT BT
;!

S | N I B

it

-,

DOE/RL-93-74, Draft A ~ DOE/RL 88-21

600 Area Purgewater Storage
and Treatment Facility
Rev. 0, 02/20/90

. Page 3 of 8
Heuvanieg Treve page 1.
ATTE: Prosioweay Hui So00 Parrs COmaieting TYhe have mars (ham 18 wetisd 1o ket
L. MUSIBER (o ar e goge 1)
:al71al 9l ol ol ol 8l ol 6l 7
IV. DESCRIPTION OF DANGERQUS WASTES (coatinyed)
.| A . T 0. PROCESSES
! % | DARGEROUS 8. CSTUMATED ANWAL °"m=-
MO | wasTy WO QUANTITY OF WASTE ppwhins 1. MROCESS CODES 1. PROCEAS DESCAPTION
B . | ferwwr meent — amid 1 & e v duay sevaurant 90 OF 11}
t [Flolol ) 50,072,346 m sosf T Storage/Miscellaneous Units
LB R 11 N T
2 (Fj0l g2 —l
R T 1 L L
3 IFLO|0 3 N i v Included With Above
Y i T 7 T 1 LI i
i | | |
to 1T [ 1 i
ol ] |
T 17 T ¢ | E M T B
sl |
LT 77 1
v RER
L T T
: |
} BB IR LR vl
9 | ‘
T 7 ) T T T1
0 | L

:

T

5] TN
s T I
S]] I
5 ] ] T
o 11 T
ol 1) TN
w0 IR
st ] T
:J;Iii ‘liig 'll'illl;l!
G IR 1
R R
P T

L gre ECY 0360-31 Form 3 PAGE 1_. _CF % COMMMUE OM REVEASE



lontwissd v gaee L

DOE/RL-93-74, Draft A

JOTE: Pheisscdy Ve 5496 el Cowaieti ¥ you have mard thas 38 wadted io dsl,

_ DOE/RL 88-21

600 Area Purgewater Storage
and Treatment Facility

Rev. 0, 02/20/90

Page 4 of 8

LO. NUBLER (ster rom pags 1)

(ial7]alslolod dalel7|

iv. DESCRIPTION OF DANGERCUS WASTES (continyed)

i
]

i

T
' H

1

T | rs oc;::_ 0. Mmocesses
o il B e o e
e 0,1 42,644,948 E- T10i4 —T-: ; T ; : | I;iétment/Otnfrﬂiziegration
tyh 3 ma'rf.
2 1F10]012 L’ i T T ;.1 T
1 |Fjolol3 A Y Included With Above
T T 1 T T T
M Tt T T3 7T
51 T—T 7T T T 1
é'l b ¥ [ [
! | T 1 T 1 T3
: i T T T T
? II T 1 T ! T 1
‘0‘ l ! ™ T T T 7 -
”il - [ [ T P
RN R |
(I [ R T
F |
! T LI 1 tT
= I [ [ L] I‘ll
2 Ill T 1 T T 1
X [ T | ] b LI
v ||| ‘ T T T R
1 § I
! f ’ ( t |
” T T T n
ol I
:OE 1 | i‘ ll" I 1B 11 [
11‘! i |I ii l\l T [ V I||
SIS N L
f AN
|

l

|
|
-
|
|
|

|
|
|
|

R T 0¥ 93031 Frerm )

PAGEL __OF 5

CONTHUE ON AEVER:




wfomoad S

3 Eo

DOQE/RL-93-74, Draft A : DOE/RL 88-21
600 Area Purgewater Storage

and Treatment Facility

Rev. 0, 02/20/90

Page 50f 8

Comienaad trom The irom

V. DESCRIPTION OF DANGEROUS WASTES (confmued)

€ USE Tves 3PACE TO LIST AQDMOMAL AROCESS COOES MIOM SECTION OC1) OM FAQq ).

The purgewater that is stored and treated in the 600 Area miscellaneous
units comes from groundwater monitoring wells located throughout the Hanford

Site.

The estimated amnual quantity of waste indicated is based upon the maximum
projected storage and treatmeni capacities of the miscellanegus units, The
volumes resulting from well sampling and well development acltivities can be
estimated, however the volumes resulting from aquifer testing are stilil

unknown.

Materials stored in this facility may potentially include the nonspecific
waste codes FOOLl, F0G2, and FOO3.

This Part A permit application is being submitted as a protective filing in
aorder that this facility may be authorized to store regulated waste. This
facility will also be used to store non-requlated purgewater.
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X. OPERATOR CERTIFICATION

I certify under penalty of law that [ have personally examined and am familiar
with the information submitted in this and all attached documents, and that
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the submitted information is true, accurate,
and complete. [ am aware that there are significant penalties for submitting
false information including the possibility of fine and imprisonment.

e
/

7 ~ S
. . | "_/ g} ‘ - \
\_’ (:;;;;/fpét’/<4ééiﬁ\ é;rt \)/Lcigz,nw- x' l "ih?
Co-ope or Date -
. Nolan, President ‘ ’

Westinghouse Hanford Company 7

%%A;ijﬂ %mwﬁx_ Z-00 -0

Owner/Operator Date
Michael J. Lawrence, Manager

U.S. Department of Energy

Richland Operations Office
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

Following are the significant decisions, agreements, and commitments reached
between the Washington State Department of Ecolegy, U.S. Environmental
Protection Agency, Department of Energy (Richland Office), and Westinghouse
Hanford Company as a result of the Data Quality Objective process performed
for the Integrated 200-BP-11 Operable Unit and 216-B-3 Main Pond Work/Closure

Plan (DOE/RL-93-74).

// 7 / f-2/-9%

7} DOE Field of ice, Rlchland
L/ & fSGmsre 6/2 7/5¢

U.S. Environmental Protection Agency

Qs Yebul ¢ peye

Hashid{ton St!te D{partment of Ecology, CERCLA

o

Washingron State Depertment of Ecology, RCRA

Uest inghouse Hamegrd Cofnpany
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

1. Assumptions.

a. The 216-B-3A, -3B, and -3C Expansion Pond TSD unit will be clean closed
as described in the 216-8-3 Expansion Ponds Closure Plan, DOE/RL-89-28,
Rev. 1.

b. Quality Assurance Project Plans (QAPjPs) and Sampling and Analysis Plans
(SAPs) will meet both RCRA TSD and RCRA Past-Practice DQOs.

c. The 200-BP-11 Operable Unit (OU) meets the Model Toxics Control Act
(MTCA) definition of Industrial, thus the future Tand use for the 200-
BP-11 (OU) is Industrial.

d. Risk assessments will use a 200 Area Industrial scenario and be
incorporated into the Hanford Site Baseline Risk Assessment Methodology
(HSBRAM) .

e. Waste might be left in place in the OU.

f. RCRA TSDs in the OU may be closed as landfilis or modified clean
closure.

g. The same cleanup standards will apply to the TSD and the Past-Practice
waste management units within the QU. However, analytical requirements
for the units will differ as specified in Items 5 and 12 below.

h. Document review cycles will be the more stringent between Closure/
Postclosure Plans {(TSDs) and Work Plans (Past-Practice).

2. Statistical Sampling Approach.

Upon evaluation by WHC, MacTec, Enserch (Ebasco), and PNL statisticians, it
was agreed that currently available data is not representative for the area
under study (all 200-BP-11 waste management units). Additional information
required to compute the needed sample size (number of samples) are: the
acceptable Type I and Type Il error rates; the difference (between the mean
concentration and applicable cleanup standard) that is important for the
test to detect; the estimates of variabilities (lateral and vertical); and
exposure unit.

Therefore, a phased approach will be taken toward characterization of the
operable unit and Phase 1 (Pilot Study) sampling will be engineered biased
(i.e., sample in locations expected to have highest contaminant
concentrations). Phase 1 sampling data will be evaluated (distribution,
frequency, validation, variability, contamination levels, regulatory
guidelines, etc.) to aid in the assessment of characterization activities
following Phase 1.

Cc-2
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

3. Phase 1 Sampling Objective. Below are the key objectives of Phase 1

sampling.

a. Assess site contamination to Industrial Cleanup Standards (MTCA C for
dangerous waste and HSBRAM [Hanford Site Baseline Risk Assessment
Methodology] for radionuclides). However, the analyses provided in
support of characterization will have practical quantitation 1imits
below the Residential Cleanup Standards (MTCA B for dangerous waste and
HSBRAM for radionuclides) or Site Background to support an evaluation of
clean closure or modified closure for the TSD (Main Pond and 216-8-3-3
Ditch).

b. Answer the question -- is an Interim Remedial Measure (IRM) justified?
¢. Provide data for a qualitative/quantitative risk assessment.

Note that groundwater sampling is beyond the scope of the 200-BP-11
characterization actijvities, but groundwater contamination and monitoring
will need to be addressed prior to closure of the TSDs. Additionally,
prior to borehole drilling, groundwater personnel will be contacted to
assess their need for a groundwater boreholes.

. The agreed-to Contaminants of Concern (COC), Practical Quantitation Limits

(PQL), Minimum Detection Limits (MOL), Analytical Methods, and Cleanup
Standards for the operable unit are provided in Attachment 1. The
agreements that are inherent to Attachment 1 follow:

a. Analytical methods will be SW-846 with standalone deliverables for all
validated data packages (boreholes plus 20% of remaining packages).
Summary deliverables will be acceptable for all other data packages.
(Validation is discussed under Item 14)

b. Non-detects will be reported as less than the PQL or MDL concentration
number. Other calculations can be reported if requested.

¢. The following compounds do not have readily available methods and have a
low probability of being present and will be identified and estimated in
concentration as Tentatively Identified Compounds (TICs}: 1-butanol
(8240), ethyl ether (8240), formaldehyde (8270), acetate (8270), and
kerosene (8270).

d. Tributylphosphate (TBP) is not on any standard analyte list. The
Taboratory will calibrate for this compound during the 8270 analysis and
will quantitate each sample for this analyte. PQLs will be determined
and reported for this analyte. This is a requirement for whatever lab
is performing the analyses.

e. Hydrazine will not be analyzed because it will have decomposed.
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

f. Nitrate and nitrite will be examined for all samples using both method
300 {ion chromatography with a 48 hour holding time) and Method 353 (28
day holding time). (Method 300 is also used for sulfate/sulfite and
therefore there is no cost increase to report nitrite/nitrate and
compare to the Method 353 results.)

g. Total chromium will be analyzed using method 6010 and assumed as
chromium six.

. Supplementary Analyses.

To facilitate RCRA TSD concerns, a subset of samples will be analyzed for a
"modified" 40 CFR 264 Appendix IX groundwater monitoring list. The
modified Appendix IX Tist for the 200-BP-11 operable unit is defined as the
Appendix IX analytical methods minus analyses for phosphorous pesticides
(method 8140), herbicides (method 8150), dioxins (method 8280), and non-
halogenated volatile organics (method 8015). The non-halogenated volatile
organics (e.g. kerosene) will be analyzed as TICs using method 8240B and
8270B. The sample locations for these supplementary requirements are
discussed in Item 12.

. Pre-Work/Closure Plan Sampling

Sediment samples will not be taken prior to interim stabilization of the
Main Pond and 216-8-3-3 Ditch, but that sediment samples would be taken in
conjunction with other sampling activities, e.g., boreholes and augers.

. Sampling Design and Approach.

a. The sampling design for Phase 1 sampling is provided in Attachment 2.
(Note that augers may be substituted for a test pit pending health
physics approval to use test pits.)

b. Phase 1, Task 1 -- Sampling will be performed to assess the question;
is hazardous constituents or radionuclide contamination present in
concentrations greater than Industrial Cleanup Standards (MTCA C and
HSBRAM, respectively)?

C4
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

7. (cont.)

¢. Phase 1, Task 2 -- The extent of this sampling effort will be defined
after evaluation (Limited Field Investigation Report) of the samp]1ng
results from Task 1. Possible scenarios include:

If tamination concentrations are established between Residential
and Industrial Cleanup Standards, then sample to further prove the
absence of hazardous constituents and radionuclide contamination
above Industrial Cleanup Standards. This task should fulfill
sampling requirements to support modified closure.

con
In

iji. If contamination concentrations are established below Residential
Standards for hazardous waste and below Industrial Standards for
radionuclides, then sampling may be performed to "clean close" the
TSD, if feasible. Feasibility will depend on the benefits of clean
closure versus additional sampling cost. If clean closure is not
feasible, then sample per (i.) above.

jii. If contamination is established above Industrial Standards, ascertain
the extent of contamination above these cleanup standards. (Note that
this scenario was originally referred to as "Phase 2.")

8. Field Screening and Sampling Criteria.

a. A1l samples and cuttings will be field screened for evidence of volatile
organics and radionuclides. Volatiles will be screened by the field
geologist or other gqualified personnel using an organic vapor monitor.
Radionuclides will be screened by alpha and gamma counting instruments.
Either a FID (flame ionization detector) or PID (photoionization
detector) can be used to detect volatile organics.

b. The sampling criteria for radionuclide screening is twice background.
The sampling criteria for volatile organic screening is 5 ppm. The
intent of these c¢riteria is to trigger assessment for sampling. The
field geologist will make this assessment, i.e., if there are many
locations above the criteria, the field geolegist will determine when
and where the samples should be taken.

Note that surface samples are not planned and thus field screening
and/or rad surveys will be used to assess surface sampling locations.

c. Local area background radiation will be determined by taking a
background reading using the above instruments at an pre-agreed local
site in the field, e.g. the Contingency Pond. The local area background
will be measured on freshly disturbed surface soil, holding the
instruments less than 2 cm (1 in.) from the soil. The background
readings may be taken daily depending on meteorology, e.g., inversions,
wind, etc.”
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

9, Sampling Locations at Depth.

a. Sampling from surface to sediment: If surface radiation is twice
background (or greater) at a sampling location, then a sample will be
taken at the surface. If the surface radiation is not twice background,
then a sample will be taken about 2 to 6 feet below the surface. If the
waste management unit sediments are within this 2 to 6 foot range, then
a sediment sample will be taken.

b. Sampling below sediment: Samples below the sediments will be taken at
lithological interfaces as determined by the field geclogist, hot spots,
and/or at predetermined depths.

i. Lithological Changes. Estimates of 1ithologic changes will be made
using current stratigraphy maps. The field geologist will make the
determination of significant 1ithologic changes for sampling.

ii. Hot Spots. The field geologist or other qualified person will make
the determination as to when to sample a hot spot. Typically, the
first indication of a hot spot (as defined in 8b above) will be
sampled. In shallow boreholes, augers, and test pits, field
screening and potential sampling will continue to a minimum of 5 feet
below the Tast hot spots.

iii. Pre-established Depths. Pre-established sampling depths will be used
primarily only in the absence of 1ithologic interfaces and hot spots,
and apply below the sediment surfaces only. Predetermined sampling
depths are as follows:

* Groundwater borehole -- 2, 5, 10, 20, 30, 40, 50, 75, 100, and 150
ft., with an additional sample (if possible above the water table
(=200ft.).

» Shallow horeholes -- 2, 5, 10, 20, 30, 40, and 50 ft.

» Augers and Test Pits -- 2, 5, 10, 15, and 20 ft. (Note that
augers may be substituted for a test pit pending HPT approval to
use test pits.)

10. Perched Water Samples.

If perched water is encountered in a boring, a perched water well will be
installed that is screened against the water-bearing interval. Normally

~one sample will be taken. However, for inorganics, two samples will be
collected per well: one will be unfiltered, and a second will be filtered
through a 0.45 micron filter onsite before being bottled and preserved.
These samples will also be analyzed for the modified Appendix IX list plus
fluoride, C-14, and tritium.
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200-BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

11. Physical Sample Analyses.

Sampies will be taken at major lithologies within boreholes and analyzed
for physical properties such as: N

Bulk density

Particle size distribution
Moisture content

pH

Unsaturated hydraulic conductivity

! These locations and properties will be further assessed by groundwater flow
I and mass transport modeling personnel during work/closure plan preparation
a and review.

12. Location of Modified Appendix IX Samples.

a. A1l the samples taken within the RCRA TSD during Phase 1, Task 1, will
include analyses for the complete 1ist of contaminants of concern (COC)
plus the modified Appendix IX contaminants as discussed in Item 5 above.

b. Samples taken within the RCRA Past-Practice units need only be sampled
for the COC as listed in Attachment 1.

c. Depending upon the sample result from Phase 1, Task 1; if results
indicate species > MTCA B, but < MTCA C cleanup standards, then modified
closure will be discussed pending issuance of the site wide permit.
Additional sampling may.occur and the determination of the analyses
required will be discussed at that time.

d. If clean closure (<MTCA B) proves an option based upon Phase 1, Task 1
sampling results, then additional verification samples within the TSD
will require the complete COC 1ist plus the modified Appendix IX.
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200-8BP-11 Operable Unit Data Quality Objective

Decisions/Agreements/Commitments

13. Priority of Analyses.

Field screening for radiation will be performed on the loose soil from the
drill casing. .

When there is sufficient sample size, VOA analysis will always be performed
first. Other analyses will be performed in a sequence which will yield
best results.

If there is insufficient sample size, then the following will be the
analytical priority:

RCRA Past-Practice

and TSD units Perched Water
Rad Rad

Metals Metals
Semi-VOA VOA

VOA Semi-VOA
General Chemistry General Chem
Physical Physical

14. Sample Validation.
a. 100% validation of borehole samples.

b. Minimum 20% validation on remaining data packages from test pits and
auger samples.
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POTENTIAL INORGANIC CONTAMINANTS OF CONCERN FOR THE 200-BP-11 OPERABLE UNIT
] [
PaL HSBRAM {mg/kg) MTCA (mg/kg)
CONTAMINANT ORAL RID ORAL SF {img/kg Residantial Industrial Mathod "B" Method,"C" ANALYTICAL
{mg/kg-dl | {mg/kg-d}-1 |or ppm} non-carc, | carcino. non-care, carcino. || non-cerc. | carcino, | non-cerc. | carcine. METHOD
Arsenic 3.0E-04 1.7 10 or 0.3]2.40E4+ 01| 3.78E-01 ]| 1.05E+03 [ 7.10E+00| 2.40E+017 | 5.90E-01|1.05E+02 7.80E+01|GFAA/6010 or 7080
B arism 7.0E-02 NC 1]5.60E+03 2.45E+05 5.60E+03 2.45E+05 ) JICP/6010
BeryHium 5.0E-03 4.3 1]4.00E+02] 1.50E-01| 1.75E+04 | 2.80E+ 004 4.00E+02| 2.336-01{1.75E+ 04| 3.10E+01 IICPIGO!O
Bismuth NF NF ? ' laa
|Boren 9.0E-02 NC 10{ 7.2E+03 3.2E+05 7.2€+03 3.2E+05 jiceeo10
Cadmium 1.0E-02 NC 2fB.00E+ 01 3.50E+03 8.00E+01 3.50E+ 03 ICP/6010
"1.0£+00 NC 2|a.00E+02 1,756+04 4.00E+02 1.75E+ 04 CP/6010
40E02 | NC 2|3.20E+03 1.40E+05 3.20E+03 1.40E +05 ICP/6010
NT _NC 10 ICP/6010
ND ND 10 or 0.3 ICP/6010 or 7421
1.4E-01 NC 1]1.12E+04 4.90E+05 1.12E+04 4,90 + 05 ICP/8010
J.0E-04 NC 0.1]12.40E+01 1.05E+03 2. 40E+ 01 1.05E+03 AAIT4T
_2.0E-02 NC 411.60£+03 7.00E+04 1.60E+03 7.00E+04 ICP/6010
B 500 ICP/G010
NC 25 or G.3]4.00E+02 4.00E+02 1.75E+04 GFAA/GD10 or 7740
NC 20|4.00E4+02 2.40E+02 1.75E+04 ICP/6010
6.0E-01 NC 5014.80E+04 2.10E+06 4.BOE+02 2.10E4 086 Jicr/7870
Uranium  {b) | _J.0E-03 ND 2.40E+02 1.05E4+04 2.40E+02 1.05E+04 llCPIGO‘O
Vanadium 7.0E-03 NC 2]15.80E+02 2.45E+04 5.60E+02 2.45E+ 04 ICP/8010
Zinc 3.0£-01 NC 2]2.40E+04 1.05E+06 2.40E+04 1.05E+08 ICP/8010
NC = Not classified as & carcinogen or not carcinogenic via this exposure routs.
ND = No EPA toxicity data [but compound present in IRIS or HEAST}
NF = This compound not present in IRIS or HEAST
W= Toxicity data withdrawn from HEAST or IRIS
CLP = Contract Laboratory Procedura
iC_= lon Chromotography
VOA = Volatila Organics Analysis
GCFID = Gas Chromatograph Flame lonization Detector
Note: HSBRAM HRisk Based Concentrations based on HQ = 1 and ICR = 1E-06.
(8) Cr-V1 will ba snalyzed &s total Cr | [ ! ]
{b) Uranium (soluble salts] taxicity values for chemical {not radioactive] characteristics. Ses radionuclide tables for rad values.

SuaMY LWwwo) /S JuswasJby /suoLs Lda(Q
8A13080q0 A3L|end eleg ILun 3|qeJadp TT-48-002

£ 40 1 abeq
T Juauyoe3y

V YRIJ ‘vL-£6-TE/H00



—
=)

o e
4

\\..g

POTENTIAL VOLATILE ORGANIC, 6EMI-VOLATILE ORGANIC, AND OTHER INDRGANIC
CONTAMINANTS OF CONCBHIN FORA THE 3100-8?-11 OPERABALE UNIT
HSERAM tmp/g) MTCA lmquj_)
ORAL RID ORAL &F PaL Residentsl Industrisl Method "B Method."C™ ANALYTICAL
[CONTAMINANT img/p-di {mg/kg-dl-1 Hug/Lh non-carc, Corcine. non-carc. careing. non-carc. | carcine. | non-carc. [ careinog, METHOD
Other Inorganics
Acetate {from acetic acid) NF NF T 8270 TIC
Ammonia 34 mgA fa) NC 30 ) Method A 360.2
Cysnide {1atal) 2.0E-02 NC 0.78 (bi[ 1.60E+03 7.00E+04 1.60E+03 7.00E+04 Colorimetric/CLP Matals/8010
Flouride 6.0E-02 NC 6 {bj} 3.20E+ 03 1.40E + 0B 3.20E+03 1.40E+08B IC/300
Nitrate | 1s8E+00 NC 61 {bif 1.30E + 0B 5.80E+08 1.30E + 06 6.60E +C@ IC/300 & 363
Mlitrite (as Nj 1.0E-01 NC 100 (bH) B.ODE + 03 B.00E+03 8.00E+03 3.60£+ 06 IC/300 & 363
Sullate (from suifuric acidl ND ND 160 ib} IC/300
POL
Volatile Orgnnics (ug/kg) -
Acetona B _1.0E-01 NC 10 §:Qgﬁ3 3.60E + 06 8.00E+03 3.B6CE+ 06 VOA/B240
[Butanal, 1- . __1.0e-01% NC B.00E + 02 3.60E+ 06 0.00E + 03 3.60E + 06 18240 TIC
Butanone, 2- (MEX) 8.0€-01 ND 104 4.80E + 04 2.10E+08 4.BOE + 04 2.10E+ 08 VOA/B240
Carbon tetrachicride 7.0E-04 1.3€-01 G]6.60E+0)|4.92E+00]2.46E+03|9.23E+016.60E + 01[7.60€+ 00| 2.45€ + 03} 1.00E+ 03 [vOAB2Z40
Chioroform 1.0E-02 8.1E-C3 GyB.00E+02| 1.06E+02|3.60E+04|1.87E+03]8.006+02]1.84E + 02]|3.60E+ 04} 2.13€ + 04 [VOA/B240
Ethyl sther 2.0E-01 NC 1.680E + 04 7.00E + 0B 1.60€ + 04 1.76E+ 08 18240 TIC ~
[Methylene chioride 8.0E-02 7.6E-03 6§4.80E+03|B.63E+01]2.10E+ 06 [ 1.60E+ 03F4.80E+03][1.33E+ 02| 2.10€ + OB | 1.83E + 04 [VOA/B240
Toluene 2.0E-01 NC 6§ 1.60F + 04 1.00E+06 1.60E + 04 7.00E + 06 VOA/B240
Trichloroethans, 1,1, 1- ND NC ] 7.20E+03 3.20E+ 0B VOA/E240
Trichloroethane, 1,1,2- 4.0E03 B.7E-02 5 1.10E+01]1,40E+04]2.10E+02}3.20E + 02]1.BOE + 01| 1.40E + 04| 2.30€ + 0I§VOA/E 240
PaL
Bemivolatile O1ganica {ug/fkg)
Formsldshyde 2.0E-01 ND 1.60F + 04 7.00E + 0B 3.30E + 01 4.40E+03]8270 TIC
Hydrazine ND 3.0E+ 00 2.13£-01 4.00E+ 00 3,32E-01 4.33E + 01 [Will not be snalyzed
Kerosene NF NF 5,000 8270 TIC
PCBe ND T7E+00 | 21 0r33 8.30E-02 1.60€ +00 1.30E-01 1.70E+ 0118080 (PCBs 1242 = 21; all others = 33]
Tributyl phosphste 6.0E-03 NG 4.00E +02 1.80E + 04 4.00E + 02 1.BOE + 04 8270 {specisl calibration}
Naphthalene 4.0€-03 NC 66800 3.20E+02 1,40F + 04 J.20E+02 1.40E4+ 04 8270
NC = Not clasaified as a carcinogen or not carcinogenic via this exposure route,
ND = No EPA toxicity dats {but pound present in IRIS or HEAST)
NF = This compound not present in IRIS or HEAST
CLP = Contrect Laboratory Procedure
IC = lon Chromotogr aphy ]
VOA = Volatite Organics Analysis |
GCFiD = Ges Chromatograph Flame lonization Detactor
Note: HSBRAM Risk Besed Concentrations based on HQ = 1 and ICR = 1£-06.
1a) Ammanie concentration in drinking water, specifically reisted to orgsnoleptic threshold
Lib) Listed guenititation limits are for water, Cuantitstion limits are highly mutrix depsident lnd_will be higher in soils.
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POTENTIAL RADIONUCLIDE CONTAMINANTS OF CONCERN FOR THE 200-BP-11 OPERABLE UNIT
INDUSTRIAL HEBRAM [pCi/g)
MDA Ornl 5F Soil Ingestion Oral SF | Dust Inhalation ANALYTICAL

RADIONUCLIDE {pCilg) 1/pCi by Children/Adults 1/pCi by Adults METHOD COMMENTS
Gross Alpha [ 10,00 Gas Proportional

Gross Beta 15.00 "

Cosium-137 {Bs-137m} 0.10]| 2.80E-11 2.50E+02 1.90E-11 1.10€+04 Gamma Spectrometry Cs-137 measured by counting Be-$37m
Cobalt-80 0.05] 1.50£-11 4.80E+02 1.50E-10 1.30E+03 "
JEurcpium-152 0.10| 2.90E-12 3.30E+03 1.10E-10 { 1.80E+03 -

Europium-154 0.10f 3,00E-12 2.30E+03 1.40E-10 1.40E+03 -

Europium-155 0.10| 4,50E-13 1.50E +04 1.80E-11 1.10E+ 04 "

Uranium-235 [Ps-231] T 1.60E-11 4.30E+02 2.50E-08 | . B.00E+00 - 0-235 measured by counting Pa-231
Amaiicium-241 1.00 TIBE-:IQ n 2190&9‘1 3.20E-08 6.30E + 00 Alphs Spectometry B May slso use gamma spectiometry
Curium- 244 | 1o0o| 1.s0e-10]  a30E+01 2.20E-08 | 8.10E400 -

Naptunium-237 i 1.001 2.20E-10 3.10E+01% 2.90E-08 4.90E+00 "

Plutonium-238 1.00] 2.20£10 JN0E+O1 3.90€-08 5.10E+00 "

Plutonium-239/240 1.00| 2.30E-70 3.00E +01 3.90E-08 5.30E + 00 "

Plutonium-241 15.00] 3.60E-12 1.90E+03 2.30E10 - 8.70E+02 -

Thorum-228 _5.50E-11 1.30E+02 7.B0E-08 2.60E +00 "

Therium-230 1.00] 1.30&-1) 5.30E+02 2.90€-08 G.90E+ 00 M

Thorium-232 1.00] 1.20E-11 5.80E+02 2.80E-08 | ~ 7.10E+00 "

Uranium-233/234 1.60E-11 4.30E+02 2.70E-08 7.40E+00 a Most U-233/234 samples measured
Uranium-235 1.00] 1.80E-11 4,30E+02 2.50E-08 B8.00E + 00 - by counting Pa-231m
Uranium-236 '_ 1.60€-11 4.60E+02 2.50E-08 [ B.00E+00 -

Ursnium-238 2.8CE-11 2.60E+0Q2 §.20E-08 | — 3.80E+00 "

lodine-129 2.00] 1.90E-10 3.80E+01 1.20E-10 1.70E+03 Bata Counting

Strontium-90 (Y-90) 1.00] 2.60E-11 1.90E4 02 6.20E-11 3.20E+4+03 " Sr-80 measured by counting
Tachnetium-99 15,00} 1.30E-12 . 5.3CE+03 8.30E-12 2.40E +04 " counting Y-90

Selenium-79 5.00] 5.80E-12 1.20E+03 6.00E-12 J.I0E+04 "

Samatium-151 1.10E-13 6.30E + 04 B.70E-12 2. 30E+04 "

Carbon-14 50.00] 9.00€-13 7.70E+03 6.40E-15 JI10E4+ 07 Liguid scintillation C-14 & H-3 not applicsbl

Tritium (H-3) 400.00] 5.30E-14 1,.30E+05 7.80E-14 2.60E+ 086 for eoil samples
HSBAAM = Hanford-Sits Baseline Risk Assessment Methodology (DOE-AL 1993)

Risk-based concentrations at incremental cancer risk lsval of 1E-08 for an
industrial scenario based on assumptions in the HSBRAM, Rev.2
MDA = Minimum Detectable Activities | ' '

Oral Siops factors from Heslth Effects Assessment Summary Tablss ([HEAST, EPA 1992}

Shaded areas indicats cleanup standard for the 200-BP-11 Cperabla Unit
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